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ABSTRACT
A 3 - f o l d  d i f f e r e n c e  (P<0.05)  was found i n  a 5 - r e p l i c a t i o n  s p l i t  
p l o t  com par i son  o f  % y i e l d  l o s s  due t o  r a t o o n  s t u n t i n g  d i s e a s e  
(RSD) a l o n e  i n  c o n t r a s t  t o  t h a t  due t o  t h e  d i s e a s e  i n  c o m b in a t io n  
w i t h  s u g a rc a n e  b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  damage i n  
1 s t  s t u b b l e  s u g a r c a n e .  The r e s e a r c h  p l a n  u t i l i z e d  d i f f e r e n t i a l  
l e v e l s  o f  SCB damage a s  whole p l o t s  and a f a c t o r i a l  c o m b in a t io n  o f  
2 l e v e l s  o f  RSD (0 vs  63%) and 2 t y p e s  o f  s e ed  cane  (<2% vs >35%
SCB bo red  i n t e r n o d e s )  as  s u b p l o t s .  Based on t h e  p l a n t  cane  d a t a *  
a h i g h l y  s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  r  = - 0 . 8 2 ,  was found  
be tween  SCB damage and cane  w e i g h t .  Loss  in  s u g a r  p r o d u c t i o n  due 
t o  55% SCB bo red  i n t e r n o d e s  was 24.4%.
The a s s o c i a t i o n  o f  s i m u l a t e d  o r  a c t u a l  SCB i n j u r y  w i t h  s t a l k  
r o t s ,  p a r t i c u l a r l y  C o l l e t o t r i c h u m  f a l c a t u n  Went ,  c aused  from 
9 .2 -34 .1%  r e d u c t i o n  in  g e r m i n a t i o n ,  and a s  much a s  2 . 5  m e t r i c  
t o n s / h a  l o s s  i n  s u g a r  p r o d u c t i o n .
E x c e p t i n g  SCB c o n t r o l ,  a s u r v e y  sp a n n in g  2 y e a r s  o f  s u g a rc a n e  
management  p r a c t i c e s  among p r o d u c e r s  i n  3 g e o g r a p h i c  a r e a s  o f
L o u i s i a n a  showed s u b s t a n t i a l  v a r i a b i l i t y  i n  t h e  e f f i c a c y  o f  
c o n t r o l  t a c t i c s  a p p l i e d  a g a i n s t  weeds and RSD, w i t h  e f f e c t i v e  
s u p p r e s s i o n  o f  weeds i n  s u g a r c a n e  b e in g  t h e  m os t  i n c o n s i s t e n t  
and  d i f f i c u l t  t o  a c h i e v e .  These  r e s u l t s  i n d i c a t e  t h e  need  f o r  
an i n t e g r a t e d  a p p ro a c h  t o  managing s e v e r a l  components  o f  p e s t  
c om p le xes ,  d i s e a s e ,  w eeds ,  and i n s e c t s  i n  L o u i s i a n a  s u g a r c a n e .
INTRODUCTION
S t u d i e s  o f  h o s t  p l a n t  i n t e r a c t i o n s  w i t h  p e s t  w eeds ,  d i s e a s e s  and 
i n s e c t s  in  t h e  L o u i s i a n a  s u g a rc a n e  a g ro e c o s y s te m  have l e d  t o  t h e  
deve lopm en t  o f  i n d i v i d u a l  forms o f  management t a c t i c s  which a r e  now 
d i r e c t e d  tow ards  c o p in g  w i t h  t h e  problems o f  t h e  d i f f e r e n t  p e s t  
complex components .
Weeds a r e  s u p p r e s s e d  a l m o s t  e x c l u s i v e l y  w i t h  chemica l  h e r b i ­
c i d e s ;  o v e r r e l i a n c e  on h e r b i c i d e s  c o u ld  c r e a t e  e c o l o g i c a l  p roblems 
w i t h  weed s u c c e s s i o n  and e n v i ro n m en ta l  p rob lems w i t h  t o x i c  r e s i d u e s  
and h e r b i c i d e  d r i f t .  As y e t ,  economic t h r e s h o l d s  a r e  n o t  a v a i l a b l e  
f o r  weeds ,  e . g . ,  Johnson  g r a s s ,  Sorghum h a l e p e n s e  ( L . )  P e r s o o n ,  
and morning  g l o r y ,  J a q u e m o n t ia  t a m n i f o l i a  ( L . )  G r i s e b a c h  and 
Ipomea s p p . ,  i n  s u g a r c a n e .
S e l e c t i o n  and p o o l i n g  o f  r e s i s t a n c e  o r  t o l e r a n c e  i n  commercial  
c u l t i v a r s  v i a  c rop  b r e e d i n g  programs have been t h e  p r im a ry  s t r a t e ­
g i e s  employed t o  cope w i t h  s u g a rc a n e  d i s e a s e s ,  n o t a b l y  r ed  r o t ,  
r a t o o n  s t u n t i n g  d i s e a s e  (RSD) and s u g a rc a n e  m o sa i c .  I n t e n s e  s e l e c ­
t i o n  f o r  r e s i s t a n c e  t o  s u g a r c a n e  m osa ic  v i r u s  {SCMV) u s u a l l y  has 
t r i g g e r e d  t h e  deve lopm en t  o f  new SCMV s t r a i n s  t h a t  have i n v a r i a b l y  
overcome t h e  h ig h  l e v e l  o f  r e s i s t a n c e  b red  i n t o  commercial  v a r i e t i e s .  
Hea t  t r e a t m e n t  ( h o t  w a t e r ,  h o t  a i r ,  a e r a t e d  s team) o f  s e ed  cane  i s  
su p p le m e n ta ry  t o  cane  b r e e d i n g  and s e l e c t i o n  programs which have 
been  i n i t i a t e d  t o  p r e v e n t  s e r i o u s  y i e l d  l o s s e s  due t o  RSD 
i n f e c t i o n .  The p o s s i b l e  r o l e  o f  s t a l k  r o t  f u n g i  i n  c a u s i n g  s u g a r ­
cane  p l a n t  s t a n d  d e p l e t i o n  and y i e l d  l o s s e s  i n  L o u i s i a n a  s u g a rc a n e
1
2
f i e l d s  l a r g e l y  rem a ins  t o  be d e t e r m i n e d .  A l s o ,  t h e r e  i s  need f o r  a 
b e t t e r  a s s e s s m e n t  o f  t h e  y i e l d  l o s s e s  t h a t  r e s u l t  from c o n c u r r e n t  
i n f e c t i o n  o f  d i f f e r e n t  d i s e a s e s  and t h e  i n t e r a c t i o n s  o f  key d i s e a s e s  
w i t h  o t h e r  p e s t s - - i n s e c t s  and weeds.
An e f f e c t i v e  p e s t  management  program f o r  s u p p r e s s i o n  o f  s u g a rc a n e  
i n s e c t  p e s t s  has  been employed by L o u i s i a n a  f a r m e r s .  I n s e c t i c i d e  
use has been r ed u c e d  more t h a n  90% d u r in g  t h e  p a s t  d e c a d e ;  con­
s e q u e n t l y ,  t h e r e  have been no p roblems w i t h  deve lopm ent  o f  
i n s e c t i c i d e  r e s i s t a n c e  i n  p o p u l a t i o n s  o f  s u g a rc a n e  i n s e c t  p e s t s  and 
p rob lems w i t h  p e s t i c i d e - r e l a t e d  ecosys tem  d i s r u p t i o n  have been 
min imized  (H ens ley  1971) .  N e v e r t h e l e s s ,  t h i s  program p e r m i t s  l i t t l e  
i f  any c o n s i d e r a t i o n  t o  be g iv en  t o  i n t e r a c t i o n s  between i n s e c t  
damage and t h a t  c a u se d  by o t h e r  s u g a rc a n e  p e s t s ,  p a r t i c u l a r l y  p l a n t  
d i s e a s e s .
Our p r e s e n t  knowledge o f  p e s t  a t t a c k  and damage, e s p e c i a l l y  f o r  
weeds and d i s e a s e s ,  i s  n o t  a d e q u a t e  t o  s e r v e  a s  a b a s i s  f o r  
i n i t i a t i n g  a r e a l i s t i c ,  i n t e g r a t e d  s t r a t e g y  o f  p e s t  p r o t e c t i o n  in  
L o u i s i a n a  s u g a r c a n e  f i e l d s  t h a t  would p r o v i d e  maximim b e n e f i t s  t o  
f a r m e r s  and  t h e  p u b l i c .  Hence, t h i s  s t u d y  was i n i t i a t e d  t o :
1. E v a l u a t e  and q u a n t i f y  crop growth  r e s p o n s e s  and s u g a r  y i e l d  
when s u g a rc a n e  i s  exposed  t o  c o n t r o l l e d  d i f f e r e n t i a l  l e v e l s  o f  s u g a r ­
cane  b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  i n f e s t a t i o n  and RSD 
i n f e c t i o n  p l u s  n a t u r a l l y  o c c u r r i n g  l e v e l s  o f  s u g a rc a n e  m osa ic  v i r u s  
d i s e a s e .
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2.  To d e t e r m i n e  r e l a t i o n s h i p s  between SCB f e e d i n g  and t h e  
s p re a d  and i n t e n s i t y  o f  s t a l k  r o t  i n f e c t i o n  p l u s  t h e  combined r o l e  
o f  t h e s e  p e s t  components  i n  r e d u c i n g  c ro p  y i e l d .
3.  To a t t e m p t  t o  i d e n t i f y  and d e te r m in e  t h e  o r d e r  o f  p r i o r i t y  
o f  t h o s e  c ro p  p r o t e c t i o n  s t r a t e g i e s  t h a t  c o n t r i b u t e  most  t o  a v o i d ­
in g  i n s e c t - d i s e a s e  r e l a t e d  l o s s e s  i n  L o u i s i a n a  s u g a rc a n e  f i e l d s .
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The p e r e n n i a l  growth c y c l e  o f  s u g a rc a n e  i s  d i s r u p t e d  a n n u a l l y  in  
L o u i s i a n a  by c o l d  w i n t e r  w e a t h e r  o f  s u f f i c i e n t  s e v e r i t y  t o  k i l l  
aboveground v e g e t a t i v e  g rowth .  Crop r e g ro w th  o c c u r s  each  s p r i n g ,  
y e t  w i n t e r  r e l a t e d  p h e n o m e n a - - f r e e z in g  t e m p e r a t u r e  and heavy r a i n -  
f a l l - - p l u s  d i s e a s e  and i n s e c t  damage d u r in g  t h e  p r e v i o u s  c rop  c y c l e  
can c o n t r i b u t e  t o  p l a n t  p o p u l a t i o n  r e d u c t i o n  in  t h e  s p r i n g  
(E d g e r to n  1955) .
Red r o t
The c a u s a l  a g e n t  i s  a f u n g u s ;  i t s  a s e x u a l  s t a g e  was d e s c r i b e d  
as  C o l l e t o t r i c h u m  f a l c a t u m  Went,  and t h e  p e r f e c t  s t a g e  i s  b e l i e v e d  
t o  be P h y s a lo s p o r a  tu c u m a n e n s i s  Speg. ( C a r v a j a l  and Edger ton  1944) .
Red r o t  i n f e c t i o n  may a r i s e  from e i t h e r  c o n i d i a  o r  a s c o s p o r e s  
and t h e  fungus  can e n t e r  t i s s u e s  v i a  wounds o r  by d i r e c t  p e n e t r a ­
t i o n .  Wounds t h a t  s e r v e  as  i n v a s i o n  r o u t e s  f o r  r e d  r o t  i n c l u d e  
i n s e c t  f e e d i n g  i n j u r i e s ,  w e a t h e r  o r  growth  c r a c k s  and m echan ic a l  
i n j u r y  t o  v e g e t a t i v e  buds and t o  i n t e r n o d e s  e s p e c i a l l y  d u r in g  
p l a n t i n g  ( A b b o t t  and Hughes 1961) .
T r a n s m i s s i o n  o f  r e d  r o t  i s  a s c r i b e d  t o  s p o r e s  produced on l e a f  
m i d r i b s  and c a r r i e d  by r a i n  o r  dew t o  t h e  cane  l e a f s h e a t h s ,  where 
t h e y  g e rm i n a t e  and p roduce  m y c e l i a  t h a t  e n t e r  bud s c a l e s ,  r o o t  buds 
o r  o t h e r  nodal  t i s s u e s  (Abbo t t  and Hughes 1961) .  Whether r ed  r o t  
r em ain s  more o r  l e s s  dormant  o r  p r o c e e d s  t o  i nvade  i n t e r n o d e  t i s s u e  
depends  on s e v e r a l  f a c t o r s  i n c l u d i n g  w e a t h e r ,  v e g e t a t i v e  a c t i v i t y  o f  
t h e  s t a l k  and d i f f e r e n t i a l  r e s i s t a n c e  t o  r e d  r o t  among c u l t i v a r s
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(A bbo t t  and Hughes 1961,  S t e i b  and C h i l t o n  1951) .
S t a l k b o r e r  t u n n e l s ,  i . e . ,  i n  L o u i s i a n a ,  t h o s e  o f  D. s a c c h a r a l i s , 
a r e  b e l i e v e d  t o  be a p r i n c i p a l  i n v a s i o n  r o u t e  f o r  r e d  r o t  e n t r y  i n t o  
s u g a rc a n e  i n t e r n o d e s  (Abbo t t  1938,  A l fonso  1976,  Manser  1959) .  
However, i n  I n d i a ,  s t a l k b o r e r  t u n n e l s  o r  o t h e r  i n s e c t  f e e d i n g  
wounds a r e  n o t  c o n s i d e r e d  i m p o r t a n t  i n  e n t r y  o f  r e d  r o t  i n t o  s t a l k s  
( A p p l a n a r a s i a h  1974,  Chona 1950) .  The r o l e  o f  s t a l k b o r e r  t u n n e l s  
o r  o t h e r  i n s e c t  wounds i n  c o n t r i b u t i n g  t o  t h e  s p r e a d  o f  r e d  r o t  
needs a r e - e x a m i n a t i o n .
Most o f  t h e  s o u rc e  o f  r e d  r o t  i n f e c t i o n  in  L o u i s i a n a  s e ed  cane  
i s  b e l i e v e d  t o  be p r e s e n t  i n  o r  on t h e  s e ed  p i e c e s  when p l a n t e d  
e i t h e r  (1)  as  s p o r e s  o r  c h la m y d o s p o re s ,  (2) i n c i p i e n t  i n f e c t i o n s  
o f  bud s c a l e s ,  l e a f  s c a r s  o r  o t h e r  noda l  s t r u c t u r e s ,  o r  (3) 
i n f e c t e d  s t a l k b o r e r  t u n n e l s .  In  L o u i s i a n a ,  i n f e c t i o n  t h a t  o c c u r s  
a f t e r  p l a n t i n g  i s  c o n s i d e r e d  much l e s s  i m p o r t a n t  t h a n  t h a t  
a s s o c i a t e d  w i t h  t h e  p l a n t i n g  o f  i n f e c t e d  s e ed  cane  ( A bbo t t  and 
Hughes 1961) .  In I n d i a  i n f e c t i o n  from t h e  s o i l  o r  cane  d e b r i s  
w i t h i n  t h e  s o i l  i s  r e p o r t e d  t o  be an i m p o r t a n t  means o f  s p re a d  
(Chona 1950,  S ingh  e t  a l .  1977) .
Suga rcane  m osa ic
The e t i o l o g i c a l  a g e n t  i s  a v i r u s  t h a t  can be s p r e a d  by t h e  
a l a t e  s t a g e  o f  a l m o s t  any a p h id  s p e c i e s  c a p a b l e  o f  m i g r a t i n g  w i t h i n  
o r  be tween  s u g a rc a n e  f i e l d s  (Komblas and  Long 1972) .  They r e p o r t e d  
t h a t  t h e  s p re a d  o f  t h i s  v i r u s  was n o t  w e l l  c o r r e l a t e d  w i t h  (1) t h e  
i n c i d e n c e  o f  c o l o n i z i n g  a p h id  p o p u l a t i o n s  i n  L o u i s i a n a  s u g a rc a n e  
f i e l d s ,  o r  (2)  peak f l i g h t  p e r i o d s  o f  t h e  a l a t e  s t a g e s  o f  a l l
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m i g r a t i n g  a p h id  s p e c i e s  c o l l e c t e d  in  s u g a rc a n e  f i e l d s .  O the r  means 
o f  SCMV s p r e a d ,  i . e .  cane  k n i v e s  (W i lb r in k  1929) and c u l t i v a t i o n  
equ ipm en t  ( C a r p e n t e r  1 9 3 3 ) ,  have been r e p o r t e d .
The v i s u a l  symptoms ( m o t t l i n g  o f  l e a v e s )  used  t o  i d e n t i f y  
s u g a r c a n e  m osa ic  v a ry  g r e a t l y  among s u g a rc a n e  c u l t i v a r s  and a l s o  
f o r  d i f f e r e n t  growth  s t a g e s  o f  i n d i v i d u a l  c u l t i v a r s  ( A bbo t t  1961) .  
Recovery o f  s u g a rc a n e  p l a n t s  f rom t h e  d i s e a s e  has been r e p o r t e d  
( A bbo t t  1961) based  on o b s e rv e d  d i s a p p e a r a n c e  o f  symptoms from s u g a r ­
cane  l e a v e s  and emergence  o f  h e a l t h y  t i l l e r s  from s e ed  cane  b e l i e v e d  
t o  be i n f e c t e d .  Thus t h e  d i s e a s e  can be i d e n t i f i e d  by o b s e r v i n g  
v i s u a l  symptoms o f  i n f e c t i o n ,  however ,  i n d i c a t o r  p l a n t s ,  u s u a l l y  
Sorghum s p p . ,  have been employed t o  c o n f i r m  SCMV i n f e c t i o n .
A f t e r  c o m p a r a t iv e  s t u d i e s  w i t h  h e a l t h y  and m o s a i c - i n f e c t e d  seed  
c a n e s ,  Summers (1 9 4 3 ) ,  Singh ( 1 9 7 3 ) ,  S t e i b  and C h i l t o n  (1974)  and 
Koike (1976)  r e p o r t e d  p o o r e r  g e r m i n a t i o n  and s lo w e r  c rop  growth  
r a t e  i n  m o s a i c - i n f e c t e d  t h a n  i n  h e a l t h y  s e ed  c a n e ;  r e p o r t e d  y i e l d  
l o s s e s  v a r i e d  w i t h  t h e  c u l t i v a r ,  v i r u s  s t r a i n  and t h e  l e v e l  o f  
m osa ic  i n f e c t i o n .  S t e i b  and C h i l t o n  (1965)  have p o i n t e d  o u t  t h a t  
t h e  e f f e c t s  o f  SCMV i n f e c t i o n  on s u g a r c a n e  y i e l d s ,  i . e .  s t a n d  
r e d u c t i o n  and g rowth  r e t a r d a t i o n ,  can be c o n f u s e d  w i t h  t h a t  o f  o t h e r  
p a t h o g e n s ,  p a r t i c u l a r l y  RSD. The a d d i t i v e  e f f e c t s  o f  SCMV i n f e c t i o n  
p l u s  t h a t  o f  o t h e r  p l a n t  p a t h o g e n s ,  p a r t i c u l a r l y  RSD, in  r e d u c i n g  
s u g a rc a n e  y i e l d s  have been d e m o n s t r a t e d  f o r  s e v e r a l  s u g a rc a n e  
c u l t i v a r s  ( S t e i b  and C h i l t o n  1965 ,  S t e i b  1972,  Koike 1974) .
P a s t  e f f o r t s  t o  s u p p r e s s  SCMV in  L o u i s i a n a  i n c l u d e  (1)  s e l e c t i o n  
o f  r e s i s t a n t  c u l t i v a r s  i n  s u g a r c a n e  b r e e d i n g  programs (A b b o t t  1 9 6 1 ) ,
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(2)  r o g u e in g  o f  i n f e c t e d  s t o o l s  from s u g a r c a n e  f i e l d s  (Abbo t t  1961) 
and (3)  a t t e m p t s  t o  c o n t r o l  t h e  a p h id  v e c t o r s  o f  SCMV w i t h  i n s e c t i ­
c i d e s  ( C h a r p e n t i e r  1956,  1964 ) .  A ll  t h e s e  t a c t i c s  have f a i l e d  and 
y i e l d  l o s s e s  a c r i b e d  t o  SCMV i n f e c t i o n  a r e  now i n c r e a s i n g  in  the  
L o u i s i a n a  s u g a r  i n d u s t r y .
Ratoon s t u n t i n g  d i s e a s e
The c a u s a l  o rgan i sm  o f  RSD was i n i t i a l l y  b e l i e v e d  t o  be a v i r u s  
(Fo rbes  and Ling 1960,  S t e i n d l  1961) and l a t e r  a mycoplasma.  More 
r e c e n t l y ,  t e s t s  i n d i c a t e  t h a t  RSD u n d o u b ted ly  r e s u l t s  from 
b a c t e r i a l  i n f e c t i o n  (Davis  e t  a l . 1980) .
Ratoon s t u n t i n g  d i s e a s e  does n o t  e x p r e s s  any s p e c i f i c  e x t e r n a l  
symptoms. S t e i n d l  (1950) s t a t e s  t h a t  an o r a n g e - r e d  d i s c o l o r a t i o n  
o f  t h e  v a s c u l a r  b u n d l e s  a t  t h e  node i s  a f a i r l y  a c c u r a t e  i n d i c a t i o n
o f  t h e  d i s e a s e .  I t  i s ,  however ,  known t h a t  i n t e r n a l  damage to
s u g a rc a n e  i n t e r n o d e s  by o t h e r  b i o l o g i c a l  o rgan i sm s  can a l s o  
r e s u l t  i n  s i m i l a r  d i s c o l o r a t i o n  o f  t h e  nodal  v a s c u l a r  b u n d l e s .
T r a n s m i s s i o n  o f  RSD i s  b e l i e v e d  t o  o c c u r  m o s t l y  v i a  cane  s e t t s
t a k e n  from d i s e a s e d  p l a n t s  b u t  t h e  d i s e a s e  a l s o  i s  r e a d i l y  t r a n s ­
m i t t e d  t o  h e a l t h y  p l a n t s  by m ec h a n ic a l  i n o c u l a t i o n .  Knives used 
f o r  c u t t i n g  seed  cane s e t t s  and m echan ica l  h a r v e s t i n g  o r  p l a n t i n g  
mach ines  a r e  e f f i c i e n t  i n s t r u m e n t s  f o r  i n o c u l a t i o n  when c o n ta m in a t e d  
w i t h  t h e  j u i c e  from i n f e c t e d  s u g a r c a n e  s t a l k s  ( S t e i n d l  1961) .
RSD has p ro b a b l y  c a u se d  more l o s s  i n  s u g a rc a n e  y i e l d s  
t h r o u g h o u t  t h e  w o r ld  i n  r e c e n t  y e a r s  t h a n  any o t h e r  d i s e a s e .  
N e v e r t h e l e s s ,  t h e s e  l o s s e s  have been m o s t l y  u n d e t e c t e d  due l a r g e l y
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t o  t h e  i n s i d u o u s  n a t u r e  o f  RSD i n f e c t i o n  ( S t e i n d l  1961) .  Heat  t r e a t ­
ment  o f  seed  c a n e s  i s  t h e  c h i e f  means o f  c o n t r o l  o f  RSD 1n L o u i s i a n a  
(Loupe and C a r v e r  1976) .  Endeavors  a r e  b e in g  made t o  f i n d  canes  
which may be used  as  s o u r c e s  o f  r e s i s t a n c e .  Schexnayder  (1 9 5 6 ) ,  
Schexnayder  and A b bo t t  ( 1 9 5 7 ) ,  S t e i b  and C h i l t o n  (1956)  and Forbes  
e t  a l .  (1960)  a s s e s s e d  y i e l d  l o s s e s  due t o  RSD i n f e c t i o n  and t e s t e d  
t h e  e f f i c a c y  o f  h e a t  t r e a t m e n t  f o r  i t s  c o n t r o l  i n  t h e  s u g a rc a n e  
p r o d u c t i o n  a r e a .
Suga rcane  b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) .
During th e  p a s t  15 y e a r s  an i n t e g r a t e d  program o f  p e s t  management 
has p r o v id e d  e f f e c t i v e  s u p p r e s s i o n  o f  i n s e c t  p e s t s  i n  L o u i s i a n a  
s u g a r c a n e  f i e l d s  (Hens ley  1971) .  Major  emphas i s  has been p l a c e d  on 
c u l t i v a r  r e s i s t a n c e ,  b i o l o g i c a l  a g e n t s ,  c u l t u r a l  p r a c t i c e s  and 
s e l e c t e d  i n s e c t i c i d e s  t o  c o n t r o l  t h e  key i n s e c t  p e s t ,  D. 
s a c c h a r a l i s . An economic t h r e s h o l d  p l u s  ongoing  m o n i t o r i n g  o f  
i n d i v i d u a l  f i e l d s  i s  employed to  d e t e c t  i n f e s t a t i o n  o f  SCB t h a t  
e x p r e s s  c a p a b i l i t y  t o  ca use  c rop  l o s s  (H ens ley  1971,  Pol l e t  e t  a l . 
1978) .  No i n s e c t i c i d e  a p p l i c a t i o n s  a r e  made b e f o r e  s u g a rc a n e  
i n t e r n o d e s  a r e  formed above th e  g r ound ;  Hens ley  e t  a l . (1963) 
showed t h a t  t h e  f e e d i n g  damage o f  t h e  1 s t  g e n e r a t i o n  SCB l a r v a e  
was n o t  s u f f i c i e n t l y  s e v e r e  t o  c a u s e  s i g n i f i c a n t  y i e l d  l o s s e s .  
U n c o n t r o l l e d  2nd and 3 r d  g e n e r a t i o n s  o f  SCB p o p u l a t i o n s  i n  L o u i s i a n a  
s u g a rc a n e  f i e l d s  u s u a l l y  l e a d  t o  s e r i o u s  r e d u c t i o n s  o f  m i l l a b l e  
s t a l k  d e n s i t y  (Mathes e t  a l . 1968) ,  s t a l k  g row th ,  w e i g h t  and j u i c e  
q u a l i t y  ( B a rb e r  1911,  Hens ley  e t  a l .  1963,  Long and Concienne  1964) .
RELATIONSHIPS BETWEEN SUGARCANE YIELD 
ESTIMATES AND CROP DAMAGE CAUSED BY THE SUGARCANE BORER, 
DIATRAEA SACCHARALIS ( F . ) ,  AND THE RATOON STUNTING 
DISEASE BACTERIUM




Data from a 5 - r e p l i c a t i o n  s p l i t  p l o t  e x p e r i m e n t ,  conduc ted  
from 1980 t o  1982,  show t h a t  damage from t h e  s u g a rc a n e  b o r e r ,  
D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  e nhances  t h e  m agn i tude  o f  SCB y i e l d  
l o s s  f rom t h e  r a t o o n  s t u n t i n g  d i s e a s e  (RSD) b a c t e r i u m .  Loss o f  
cane  to n n ag e  from RSD a l o n e  was 5.1% vs 15.8% f o r  RSD in  
c o m b in a t io n  w i t h  t h e  SCB damage (16.3% i n t e r n o d e s  b o red ) .  
P e r c e n t a g e  o f  i n t e r n o d e s  bored  by SCB l a r v a e  was h i g h l y  b u t  
n e g a t i v e l y  c o r r e l a t e d  w i t h  cane  to n n a g e ,  r  = - 0 . 8 2 .  Damage from 
SCB c a u se d  a 24.4% r e d u c t i o n  in  s u g a r  y i e l d  o f  t h e  p l a n t  cane 
c r o p .
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INTRODUCTION
The impact  o f  p e s t  damage on t h e  p r o d u c t i v i t y  o f  t h e  L o u i s i a n a  
s u g a rc a n e  c rop  has been e v a l u a t e d  f o r  t h e  s u g a r c a n e  b o r e r  (SCB), 
D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  (Long and Concienne  1964,  Mathes e t  a l . 
1968) and f o r  t h e  r a t o o n  s t u n t i n g  d i s e a s e  (RSD) b a c t e r i u m  
(Schexnayder  and A bbo t t  1957,  Koike e t  a l . 1982) .  Q u a n t i t a t i v e  
d a t a  showing t h e  r e l a t i o n s h i p s  between p e s t  damage and s u g a rc a n e  
y i e l d s  have been p r e s e n t e d  f o r  t h e  SCB in  L o u i s i a n a  (B a rb e r  1911,  
Long and Concienne  1964) and f o r  RSD (Koike 1974,  S t e i b  and 
C h i l t o n  1965) .  Y ie ld  l o s s e s  have been a s c r i b e d  t o  im p a i r e d  seed 
cane g e r m i n a t i o n  (Hinds and O s t e r b e r g e r  1933,  Schexnayder  19 5 6 ) ,  
r e t a r d e d  p l a n t  growth  and reduc e d  s t a l k  w e i g h t  (Hens ley  e t  a l .
1963,  Long and Hens ley  1972, Schexnayder  1956) .
Sugar  p r o d u c t i o n  i s  r ed u c e d  by RSD th r o u g h  l o s s e s  i n  cane  
t o n n a g e ,  a s  has  been shown i n  s t u d i e s  i n  L o u i s i a n a  (Koike 1974) 
and in  P u e r t o  Rico (L iu  e t  a l . 1979) ;  and g r e a t e r  y i e l d  l o s s e s  a r e  
i n c u r r e d  in  s t u b b l e  than  in  t h e  p l a n t  c r o p .  Reduced s u c r o s e  q u a n ­
t i t y  i s  l i n k e d  t o  SCB f e e d i n g  t u n n e l s  and h o l e s ,  t h a t  i n  a d d i t i o n  
t o  d i r e c t  damage a l s o  a l l o w  t h e  i n g r e s s  o f  m i c r o b i a l  o rgan i sm s  
( M a r t o r e l l i  and Bangdiwala  1954,  S i l v a  and Moraes 1977,  R u ina rd  
1971) .
Management t a c t i c s  d i r e c t e d  toward  c o p in g  w i t h  RSD i n c l u d e  h e a t  
t r e a t m e n t  ( h o t  w a t e r ,  a e r a t e d  s t e a m ,  o r  h o t  a i r )  o f  s eed  cane  
(Loupe and C a r v e r  1976) .  P e r p e t u a t i o n  o f  RSD in  s u g a r c a n e  f i e l d s  
o c c u r s  by p r o p a g a t i o n  w i t h  s eed  p i e c e s  c a r r y i n g  r e s i d u a l  i n f e c t i o n .
Once e s t a b l i s h e d ,  an RSD i n f e c t i o n  i n c r e a s e s  r a p i d l y  be c ause  o f  
t h e  e a s e  w i t h  which th e  d i s e a s e  i s  m e c h a n i c a l l y  s p r e a d  ( S t e i b  
and C h i l t o n  1959) .
During  t h e  p a s t  2 de c ade s  an i n t e g r a t e d  program o f  p e s t  manage 
ment has p r o v id e d  e f f e c t i v e  s u p p r e s s i o n  o f  SCB p o p u l a t i o n s  in  
L o u i s i a n a  s u g a rc a n e  f i e l d s  (H ens ley  1971) .  Use o f  an economic 
i n j u r y  t h r e s h o l d ,  5% s t a l k  i n f e s t a t i o n  w i t h  l i v e  l a r v a e  ( i n s t a r s  
I - 111) i n  t h e  l e a f s h e a t h s ,  p r o v i d e s  a b a s i s  f o r  t h e  a p p l i c a t i o n  o f  
s e l e c t e d  i n s e c t i c i d e s  a t  a p p r o p r i a t e  t i m e s .  Development  o f  t h i s  
t h r e s h o l d  d i d  n o t  c o n s i d e r  t h e  im pac t  o f  RSD on s u g a r c a n e  p r o d u c ­
t i v i t y .  Thus ,  we f e e l  r e - e v a l u a t i o n s  o f  t h e  e f f e c t s  o f  SCB 
damage s h o u ld  c o n s i d e r  t h e  i n t e r a c t i o n s  w i t h  o t h e r  p e s t s ,  p a r t i ­
c u l a r l y  w i t h  RSD.
P e s t  damage i n t e r a c t i o n s  which may o c c u r  w i t h  c o n c u r r e n t  o r  
s u c c e s s i v e  a t t a c k s  on c ro p  p l a n t s  by d i f f e r e n t  p e s t s  need exam ina ­
t i o n  a s  a means o f  a v o i d i n g  o v e r e s t i m a t i o n  o f  p e s t  l o s s e s  and  ov e r  
i n v e s t m e n t  i n  p e s t  c o n t r o l  s t r a t e g i e s  and t a c t i c s .  Some s t u d i e s  
have been made i n  L o u i s i a n a  n o t i n g  a d d i t i v e  o r  s y n e r g i s t i c  e f f e c t s  
from t h e  i n t e r a c t i o n s  o f  RSD w i t h  s u g a r c a n e  m osa ic  d i s e a s e  (Koike 
1976) .
The r e s u l t s  r e p o r t e d  h e r e i n  examine t h e  r e l a t i o n s h i p s  o f  RSD 
and SCB t o  y i e l d  l o s s  i n  s u g a r c a n e .
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MATERIALS AND METHODS
Sugarcane  was grown w i t h  s t a n d a r d  commercial  p r a c t i c e s  (Loupe 
1978) in a f i e l d  o f  commerce s i l t y  c l a y  loam a t  Dugas and LeBlanc 
I n c .  P l a n t a t i o n ,  P a i n c o u r t v i l l e ,  L o u i s i a n a .  The f i e l d  was 
d i v i d e d  i n t o  72 t r e a t m e n t  p l o t s  a r r a n g e d  i n t o  a s p l i t  p l o t  
e x p e r i m e n t a l  d e s i g n  w i t h  6 whole p l o t  r e p l i c a t i o n s ,  each  s e p a r a t e d  
from t h e  n e x t  by 1 .2  m wide pa thw ays .  I n d i v i d u a l  p l o t s  com pr i sed  
3 a d j a c e n t  rows,  i n t e r s p a c e d  1 . 8  m, each  7 . 3  m lo n g .  Ch lo rdane  
was a p p l i e d  a t  t h e  r a t e  o f  2 . 2  kg a i / h a  t o  s u p p r e s s  g round-  
a s s o c i a t e d  a r t h r o p o d  p r e d a t o r s  o f  t h e  SCB, t h e r e b y  o b t a i n i n g  
r e l a t i v e l y  heavy i n f e s t a t i o n s .
The n u r s e r y  used a s  t h e  s o u rc e  f o r  s eed  cane  was e s t a b l i s h e d  
in  t h e  p r e v i o u s  c rop  s e as o n  from h e a t - t r e a t e d  (Loupe and C a r v e r  
1976) s u g a rc a n e  v a r .  CP65-357. In  h a l f  o f  t h e  n u r s e r y  f i e l d ,  
f r e q u e n t  i n s e c t i c i d e  a p p l i c a t i o n s  were made t o  s u p p r e s s  SCB 
i n j u r y  t o  p l a n t s ,  r e s u l t i n g  in  s eed  canes  w i t h  s u b s t a n t i a l l y  
d i f f e r e n t  i n t e n s i t i e s  o f  b o r e r  damage ( 1 . 5  v s .  38.1% i n t e r n o d e s  
b o r e d ;  1 . 6  v s .  20.1% buds d e s t r o y e d ) .  I n f o r m a t i o n  c o l l e c t e d  on 
t h e  seed  cane  used  t o  p l a n t  t h e  e x p e r i m e n t  i n c l u d e d  t h e  number 
o f  v e g e t a t i v e  buds used  t o  p l a n t  each  p l o t ,  and t h e  nunber  o f  
buds found t o  be d e s t r o y e d  on randomly s e l e c t e d  s t a l k s  (n = 50/  
seed  cane l o t ) .  T h i s  a l l o w e d  e s t i m a t i o n  o f  t h e  number o f  v i a b l e  
buds p l a n t e d .
One whole p l o t  t r e a t m e n t  c o n s i s t e d  o f  a s t a n d a r d  a z in phosm e thy l  
s p r a y  program f o r  c o n t r o l l i n g  SCB i n f e s t a t i o n  on growing  cane
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( P o l l e t  e t  a l . 1978) .  The o t h e r  whole p l o t  t r e a t m e n t s  were a 
b iw eek ly  s c h e d u l e  o f  i n s e c t i c i d e  a p p l i c a t i o n  and an u n t r e a t e d  c heck .  
The i n s e c t i c i d e  f o r m u l a t i o n ,  0 . 8 5  kg a i / h a / a p p l i c a t i o n ,  was 
d i s p e n s e d  from c o m p r e s s e d - a i r  knapsack  s p r a y e r s  o n t o  s u g a rc a n e  
f o l i a g e .
I n o c u l a t i o n  v s .  no i n o c u l a t i o n  w i t h  t h e  RSD b a c t e r i u m  o f  s u g a r ­
cane  p l a n t s  growing i n  p l o t s  e s t a b l i s h e d  w i t h  s e v e r e l y  v s .  l i g h t l y  
bo re r -dam aged  seed  p i e c e s  composed t h e  2x2 f a c t o r i a l l y  a r r a n g e d  
s u b p l o t  t r e a t m e n t s .  I n o c u l a t i o n  w i t h  RSD b a c t e r i u m  was c a r r i e d  
o u t  by h a n d - c u t t i n g  t h e  p l a n t  cane  c ro p  w i t h  k n iv e s  d ip p ed  i n  t h e  
f r e s h l y  e x p r e s s e d  s u g a rc a n e  j u i c e  o f  d i s e a s e d  p l a n t s .  The p r o c e ­
d u re  s i m u l a t e s  n a t u r a l  mode o f  d i s e a s e  s p r e a d  i n  L o u i s i a n a  s u g a r ­
cane  f i e l d s .  Because  low l e v e l s  o f  RSD i n f e c t i o n  were found in  
t h e  s p r i n g  e v a l u a t i o n  o f  young s h o o t s ,  1 ml s u s p e n s i o n  o f  RSD 
b a c t e r i u m  in  s t e r i l e  w a t e r  was i n j e c t e d  p e r  p l a n t  i n  RSD- 
d e s i g n a t e d  p l o t s ,  s t e r i l e  w a t e r  a l o n e  was s i m i l a r l y  i n j e c t e d  i n t o  
p l a n t s  o f  o t h e r  p l o t s  f o l l o w i n g  t h e  method used by A b bo t t  ( 1954 ) .
The e x p e r i m e n t  was p l a n t e d  on Sep tember  15 ,  1980,  and was 
m a i n t a i n e d  f o r  2 s u c c e s s i v e  h a r v e s t s  p r o v i d i n g  d a t a  f o r  bo th  a 
p l a n t  cane  and 1 s t  s t u b b l e  c r o p ,  w i t h  r e s p e c t i v e  h a r v e s t s  o f  
November o f  1 9 8 1 , and O c to b e r  1982.
P l a n t  s t a n d  c o u n t s  were made 4 and 2 t im e s  d u r i n g  t h e  r e s p e c t i v e  
p r o d u c t i o n  p e r i o d s .  All  p l a n t s  were  c o u n te d  e x c e p t  t h a t  on t h e  
l a s t  e n u m e r a t i o n ,  im m e d ia te ly  b e f o r e  h a r v e s t ,  o n l y  m atu re /m i  11 a b l e  
s t a l k s  were i n c l u d e d .  A s t a l k  was r e g a r d e d  as  immature o r
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unm il l  a b l e  i f  i t  had been k i l l e d  d u r in g  th e  e a r l y  p a r t  o f  t h e  
growing  s e ason  o r  i f  t h e  d i s t a n c e  from t h e  s o i l  s u r f a c e  t o  i t s  top  
v i s i b l e  dewlap was l e s s  than  1 m. Y i e l d  was e s t i m a t e d  as  t h e  p r o ­
d u c t  o f  t h e  number o f  mi l i a b l e  s t a l k s  and t h e  a v e ra g e  s t a l k  w e i g h t ,  
as  computed from t h e  s t r i p p e d  w e i g h t  o f  randomly s e l e c t e d  s t a l k s ,  
n = 5 0 / p l o t  a c c o r d i n g  t o  t e c h n i q u e s  used by Mathes e t  a l . ( 1 9 6 8 ) ,  
and e v a l u a t e d  by Hogar th  and S k i n n e r  (1967 ) .  C a l c u l a t i o n s  o f  t h e  
p e r c e n t a g e s  o f  i n t e r n o d e s  bored  ( e x t e r n a l l y )  were based  on 
e x a m i n a t i o n  o f  25 randomly s e l e c t e d  s t a l k s / p l o t .  P o l a r i m e t r i c  
a n a l y s e s  o f  t h e  cane j u i c e  e x p r e s s e d  from 1 0 - s t a l k  samples  y i e l d e d  
d a t a  w h ic h ,  t o g e t h e r  w i t h  t h e  p l o t  w e i g h t  and b r i x  r e a d i n g s ,  were 
c o n v e r t e d  t o  s u g a r  y i e l d s  w i t h  t h e  W i n t e r - C a r p - G e e r l i n g s '  f o rm u la e  
s i m i l a r  t o  t h e  t e c h n i q u e  used by Mathes e t  a l . (1968 ) .  The 
p r e s e n c e  o f  RSD b a c t e r i u n  i n  the  lower  i n t e r n o d e s  o f  10 randomly 
s e l e c t e d  s t a l k s  i n  1 s t  s t u b b l e  was d e t e r m i n e d  u s i n g  t h e  metaxylem 
a u t o f l u o r e s c e n c e  method d e s c r i b e d  by Damann (1983) .
P e r c e n t a g e  emergence o f  s u g a rc a n e  s h o o t s  was c a l c u l a t e d  from 
t h e  number o f  aboveground  s h o o t s  r e c o r d e d  on O c tobe r  10 ,  1980,  i . e . ,  
3 weeks a f t e r  p l a n t i n g ,  and t h e  number o f  v i a b l e  buds p l a n t e d .  The 
mean p l a n t  p o p u l a t i o n  d e n s i t i e s  g iv e n  i n  T a b le  1 were a d j u s t e d  by 
c o v a r i a n c e  r e g r e s s i o n  a n a l y s i s  w i t h  number o f  v i a b l e  buds a s  t h e  
c o v a r i a t e  be c ause  t h e  v a l u e  from one s u b p l o t  t r e a t m e n t  (SCB- 
damaged,  R S D - in fe c t e d )  was lower  (P<0.05)  than  t h e  o t h e r s .  Data 
were a n a l y s e d  by v a r i a n c e  m e thods ,  u s in g  t h e  GLM p r o c e d u r e  o f  SAS
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programs (Goodnigh t  1979)  t o  d e t e r m i n e  w h e t h e r  t r e a t m e n t  d i f f e r e n c e s  
e x i s t e d ;  Duncans m u l t i p l e  r an g e  t e s t  was used  t o  s e p a r a t e  means.
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RESULTS
The a v e r a g e  number o f  v e g e t a t i v e  buds p l a n t e d  p e r  p l o t  o f  
l i g h t  SCB-borer  damaged (<2% i n t e r n o d e s  bored  o r  buds d e s t r o y e d )  
s e ed  ca ne  was 72 ,712  b u d s / h a .  Seed c a n e s  w i t h  s e v e r e  SCB damage 
i n  t h e  i n t e r n o d e s  (38.1%) and  buds (20%) had a 14.7% i n c r e a s e  
( P<0.05)  o v e r  t h e  l i g h t  SCB-damaged ( s e e  T a b le  1 ) .  D i f f e r e n c e s  
between  s e ed  cane  t r a t e m e n t s  i n  t h e  emergence o f  cane  s h o o t s  
im m e d ia te ly  f o l l o w i n g  p l a n t i n g  o r  d u r i n g  c rop  r e g r o w th  i n  s p r i n g  
were  n o t  d e t e c t e d .
T a b le  2 shows th e  e s t i m a t e d  c ro p  y i e l d s  and components  o f  
y i e l d  i n  r e l a t i o n  t o  t h e  s e v e r i t y  o f  SCB damage t o  s t a n d i n g  ca ne .  
Damage by SCB was l e s s  w i t h  5 t h a n  w i t h  3 i n s e c t i c i d e  a p p l i c a ­
t i o n s  p e r  s e a s o n  ( P < 0 .0 5 ) ,  however ,  t h e  d i f f e r e n c e  was n o t  
r e f l e c t e d  i n  t h e  e s t i m a t e d  cane  t o n n a g e .  S u c r o se  c o n t e n t  and 
s u g a r  y i e l d  o f  t h e  t h r e s h o l d  t r e a t m e n t  were h i g h e r  (P<0.05)  than  
t h a t  o f  t h e  f o r m e r  ( f r e q u e n t  i n s e c t i c i d e  a p p l i c a t i o n )  t r e a t m e n t .  
U n c o n t r o l l e d  i n f e s t a t i o n  o f  SCB on th e  a v e r a g e  c a u se d  ca .24 .0%  
l o s s  o f  t o n n ag e  and ca .24 .4%  l o s s  i n  s u g a r  (P<0 . 0 5 ) .  D i f f e r e n c e s  
were  n o t  d e t e c t e d  between  t h e  2 s e ed  cane  t r e a t m e n t s  f o r  t h e  
number o f  m i l l a b l e  s t a l k s ,  a v e r a g e  w e i g h t  p e r  s t a l k ,  e s t i m a t e d ,  
cane  t o n n a g e ,  o r  s u g a r  y i e l d ,  however .
Because  mean s t a l k  w e i g h t  a l o n e  a c c o u n t e d  f o r  67.0% o f  t h e  
v a r i a t i o n  in  cane  t o n n a g e ,  an e x p e c t e d  c l o s e  b u t  n e g a t i v e  c o r r e l a ­
t i o n  ( r  = - 0 . 8 0 ,  P<0 .01)  o f  % i n t e r n o d e s  bo red  w i t h  t h i s  v a r i a b l e  
o c c u r r e d .  S i m i l a r l y  c l o s e  and n e g a t i v e  c o r r e l a t i o n  c o e f f i c i e n t s
Table  1 . — Damage by suga rcane  b o r e r  l a r v a e  as  a f f e c t i n g  p l a n t i n g  d e n s i t y  o f  seed  c anes  and sub­
se q u e n t  c rop  s t a n d s  ( P a i n c o u r t v i l l e ,  L a . ;  sugarcane  v a r :  CP65-357) . ty
Number o f  N™b e r  o f  suga rcane
v e g e t a t i v e  _________________ t i l l e r s / h a —̂— _________________
b u d s / h a ^  1980 1981
T r e a tm e n t s -^  P l a n t e d  V iab le  Oct .  10 Nov. 28 Apr. 3 June 26
A. L i g h t  SCB-damaged seed cane ,
RSD-inocu la ted  1 s t  s t u b b l e  c ro p .
84 ,993a 66,392b 36,873a 51,738a 3 0 ,1 1 9ab 120,293ab
B. Seve re  SCB-damaged seed  c a n e ,  
RSD-inocu la ted  1 s t  s t u b b l e  c ro p .
72,908b 71,276a 36,562a 48 ,914a 29 ,213ab 119,553ab
C. L i g h t  SCB-damaged seed  cane ,  
RSD-free 1 s t  s t u b b l e  c rop .
84 ,677a 69,835a 36,152a 52,997a 28,125b 114,558b
D. Severe  SCB-damaged seed  c a n e ,  
RSD-free 1 s t  s t u b b l e  c ro p .
73,141b 70,398a 37,134a 55,110a 33,420a 121,836a
y  P l a n t i n g  d a t e :  S e p t .  16,  1980;  exp e r im e n ta l  d e s ig n :  s p l i t  p l o t .
2 /  E s t im a te d  from c o r r e s p o n d in g  nunber  p e r  0 .004  ha p l o t ;  f i g u r e s  a r e  means f o r  18 r e p l i c a t e s ;  nunbers  
in  each  column fo l low ed  by d i f f e r e n t  l e t t e r s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  ( P < 0 .05 ) ,  Duncan 's  
m u l t i p l e  range  t e s t .
3 /  A d jus te d  means;  c o v a r i a t e :  number o f  v i a b l e  buds.
4 /  Orthogonal  c om pa r i sons ,  A,C v s .  B,D, show d i f f e r e n c e s  (P<0.05)  on ly  f o r  the  number o f  v e g e t a t i v e  
buds p l a n t e d .
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T a b le  2 . - - Y i e l d  e s t i m a t e s  and y i e l d  components  i n  s u g a rc a n e  
p l o t s  exposed  t o  c o n t r o l l e d  d i f f e r e n t i a l  l e v e l s  o f  s u g a rc a n e  
b o r e r  i n f e s t a t i o n ,  p l a n t  cane  c r o p ,  CP65-357 ±J
I n s e c t i c i d e  a p p l i c a t i o n  t o  s t a n d i n g  c a n e - iL i i /
Y i e ld  and y i e l d  ----------------------------------------------------------------------------
components  Biweek ly At t h r e s h o l d  U n t r e a t e d
M e t r i c  Tons o f  Cane 109 .6a 108 .0a 82 .7 b
M e t r i c  Tons o f  Suga r 9 .6b 10 .5 a 7 .6 c
Wt( k g ) / s t a l k 1.22a 1 .14b 0 .9 7 c
% Suc rose 16 .5b 17 .4 a 16 .3b
No. m i l l a b l e  
s t a l k s / h a
8 1 ,2 3 4 .0 a b 8 5 ,4 4 4 . 0 a 7 7 ,2 1 5 .0 b
% I n t e r n o d e s  
bo red
5 .2 a 14 .2b 55 .0c
J /  E x p e r im en ta l  d e s i g n :  s p l i t  p l o t ;  p l o t  s i z e :  0 . 0 0 4  ha.
“I f  F i g u r e s  a r e  means o f  6 r e p l i c a t i o n s ;  row v a l u e s  f o l l o w e d  by 
d i f f e r e n t  l e t t e r s  d i f f e r  a t  0 . 0 5  l e v e l  o f  p r o b a b i l i t y ,  
D uncan 's  m u l t i p l e  r an g e  t e s t ;  y i e l d  was e s t i m a t e d  as  t h e  
p r o d u c t  o f  m i l l a b l e  s t a l k s / h a  and the  a v e r a g e  w e i g h t / s t a l k .
3 /  Az inphosmethyl  ( 0 . 8 5  kg a i / h a )  was a p p l i e d  5,  3 ,  and 0 t i m e s /  
s e a s o n ,  r e s p e c t i v e l y .
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were  o b t a i n e d  w i t h  e s t i m a t e d  s u g a rc a n e  y i e l d ,  r  = - 0 . 8 2  ( P < 0 .0 1 ) ,  
c o r r e s p o n d i n g  t o  t h e  12 c l a s s  i n t e r v a l s  o f  % i n t e r n o d e s  bored  
shown i n  T a b le  3 ,  and s u g a r  ( r  = - 0 . 7 5 ,  P< 0 .01) as  d e pe nden t  
v a r i a b l e s .  M i l l a b l e  s t a l k  number was o n ly  weakly  c o r r e l a t e d  w i t h  
SCB damage ( r  = - 0 . 3 0 ,  P < 0 .0 1 ) .
In  t h e  a n a l y s e s  o f  1 s t  s t u b b l e  d a t a ,  c a r e  was t a k e n  t o  avo id  
i n c l u d i n g  i n f o r m a t i o n  from bo th  t h e  p l o t s  in  which RSD i n c i d e n c e  
was n o t  e x p e c t e d  b u t  was o b s e rv e d  and t h e  c o r r e s p o n d i n g  RSD 
p l o t s .  The mean l e v e l  o f  i n f e c t i o n  found i n  RS D-des igna ted  
p l o t s  was 63.0% as  compared t o  18.0% i n  non-RSD p l o t s  showing t h e  
d i s e a s e .  P l a n t  s t a n d  c o u n t s  made in  s p r i n g  (A p r i l  1 ,  1982 ) ,  
f o l l o w i n g  p l a n t  cane  h a r v e s t  showed t h a t  more v i g o r o u s  r a t o o n i n g  
o c c u r r e d  in  t h e  u n t r e a t e d  check  p l o t s  t h a n  in  i n s e c t i c i d e - t r e a t e d  
p l o t s .  P e r c e n t a g e  i n c r e a s e  i n  s t a n d s  (P<0.05)  a v e ra g e d  18.3% 
o v e r  t h e  p l o t s  t r e a t e d  b iw e e k ly  and 17.7% o v e r  t h o s e  t r e a t e d  on 
t h e  t h r e s h o l d  b a s i s .  The num er ica l  a d v a n ta g e  o f  check p l o t s  
(53 ,4 6 4  t i l l e r s / h a )  o v e r  o t h e r  whole  p l o t  t r e a t m e n t s  ( avg .  43 ,954  
t i l l e r s / h a )  i n  p l a n t  s t a n d  was m a i n t a i n e d  th r o u g h  t o  h a r v e s t  o f  
m i l l a b l e  s t a l k s  as  s een  i n  T a b le  4 .  S u b p l o t  t r e a t m e n t  r e s p o n s e s  
show s i m i l a r  t r e n d s  f o r  p l a n t  s t a n d  c o u n t s  made in  s p r i n g ,  and f o r  
m i l l a b l e  s t a l k  c o u n t s  made p r i o r  t o  h a r v e s t .
The 2 i n s e c t i c i d e  s p ra y  s c h e d u l e s  s u p p r e s s e d  SCB damage (P<0 .01)  
t o  d i f f e r e n t  e x t e n t s  b u t  i n  n e i t h e r  was t h e r e  an accompanying 
s i g n i f i c a n t  y i e l d  g a i n  r e l a t i v e  t o  t h e  y i e l d  v a l u e  f o r  t h e  
u n t r e a t e d  (check)  p l o t s  (T ab le  5 ) .  D i f f e r e n c e s  were n o t  d e t e c t e d
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Tab le  3 . —Mean cane  and s u g a r  y i e l d s  c o r r e s p o n d i n g  t o  12 
c l a s s  i n t e r v a l s  o f  s u g a r c a n e  b o r e r  damage, p l a n t  cane  c r o p ,  
v a r .  CP 65-357.
% I n t e r n o d e s  bored Number o f  
o b s e r v a t i o n s
M e t r i c t o n s / h a
I n t e r v a l —̂  M id - p o in t—̂ Cane Sugar
1-5 3 14 110.86 9 .80
6-10 8 8 106 .58 10 .65
11-15 13 8 108.13 11 .07
16-20 18 7 112.09 10 .22
21-25 23 1 83 .7 9 8.71
26-30 28 1 93 .44 8.71
36-40 38 1 86 .93 8 .6 8
41-45 43 2 88 .7 9 8 .72
46-50 48 4 84 .9 9 7 .8 0
51-55 53 5 96 .0 4 7 .5 4
56-60 58 4 82 .46 7 .82
66-70 68 5 74 .59 6 .4 2
V  Suga rcane  s t a l k s  ( c l a s s e s )  showing from 1-5% up t o  66-70% 
bo red  i n t e r n o d e s .
2 /  M id - p o i n t  o f  t h e  r e s p e c t i v e  c l a s s  i n t e r v a l s .
Table  4 . - - E f f e c t s  o f  suga rcane  b o r e r  and r a t o o n  s t u n t i n g  d i s e a s e  on some components o f  suga rcane  
y i e l d ,  1 s t  s t u b b l e  CP65-357, 1 982 .1 /
Schedule  o f
i n s e c t i c i d e 2 /
a p p l i c a t i o n -
T i l l e r s / h a ,  Apr i l  1 M i l l a b l e  S t a l k / h a W t ( k g ) / s t a l  k—̂
RSD-
f r e e
RSD- _ . .  RSD- RSD- 
i n f e c t e d  x —/  f r e e  i n f e c t e d  x _
RSD- RSD- 
f r e e  i n f e c t e d  x
Biweekly 42,160 45,802 43,981b 89,352 94 ,259 91,806 0 .85 0 .77 0.81
T h r e s h o l d - b a s i s 44 ,233 43,642 43,928b 88,889 88,796 88,842 0 .80 0 .76 0 .7 8
Check 54,674 52,253 53,464a 93,968 90,370 92,169 0 .83 0 .7 2 0 .7 8
O v e ra l l  Mean—/ 47,022 47 ,232 90,736 91,142 0 . 83a 0.75b
- ^ E x p e r im e n ta l  d e s ig n :  S p l i t  p l o t ;  d a t a  a r e  mean va lu e s  f o r  5 t r e a t m e n t  r e p l i c a t i o n s .
2/-  The r e s p e c t i v e  t o t a l  number a p p l i c a t i o n s  p e r  growing season  were 3,  2 ,  and 0.
-^D e te rm ined  from t h e  s t r i p p e d  w e ig h t  o f  50 m i l l a b l e  s t a l k s / p l o t  s e l e c t e d  a t  random.
—̂ Values fo l low e d  by d i f f e r e n t  l e t t e r s  d i f f e r  a t  0 .0 5  l e v e l  o f  p r o b a b i l i t y ,  Duncan 's  m u l t i p l e  




T a b l e  5 . - - Y i e l d  r e s p o n s e  o f  s u g a rc a n e  t o  d i f f e r e n t  d e g r e e s  o f  
i n f e c t i o n  by RSD b a c t e r i u m  and c rop  i n j u r y  by t h e  s u g a rc a n e  b o r e r  
( 1 s t  s t u b b l e  CP65-357, 1982) .
I n s e c t i c i d e  
a p p l i c a t i o n  
s c h e d u l e  N o . / s e a s o n
%
I n t e r n o d e s
b o r e d l /
Mean % c /  




l o s s - '
Yi iJ/
i W f
1 2/M e t r i c  t o n s  o f  c a n e / h a - 1- 7
Biweekly (3) 3 .6 c 84 .23 79 .92  8 2 .0 8 5 .1b
Thresho ld - -bas i  s (2) 9 .1b 79 .46 74 .04  76 .75 6 .8 b
Check (0) 16 .3a 8 4 .2 0 70.91 77 .5 6 16 .8 a
X Tons o f  C a n e ^ 82 .63a 74 .9 6b
M e t r i c  t o n s  o f  s u g a r / h a —̂
Biweekly (3) 3 .6 c 5 .7 5 .6  5 .6 1 .8
T hre sho ld - - b a s i s (2) 9 .1 b 5 .2 5 .3  5 .2 + 1 .9
Check (0) 16 .3 a 5 .8 5.1 5 .4 12.1
X Tons o f  Suga r 5.6 5 .3
JJ  F i g u r e s  a r e  means o f  5 r e p l i c a t i o n s ;  p l o t  s i z e :  0 . 0 0 4  ha .
2J Computed a s  p r o d u c t  o f  m i l l a b l e  s t a l k s  and mean w e i g h t  p e r  
s t a l k ;  LSD ( 0 .0 5 )  = 1 1 .1 2 .
3 /  F i g u r e s  i n  t h e  comumn accompanied  by t h e  same l e t t e r  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  a t  0 . 0 5  l e v e l  o f  p r o b a b i l i t y  a c c o r d ­
in g  t o  D uncan 's  m u l t i p l e  r ange  t e s t .
4 /  Means a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  0 . 0 5  l e v e l  o f  p r o b a b i l i t y  
a c c o r d i n g  t o  D uncan 's  m u l t i p l e  r a n g e  t e s t ;  y i e l d  l o s s  due t o  
RSD = 9.3%.
5 /  L e ve ls  o f  RSD i n f e c t i o n  i n  t h e  whole p l o t  t r e a t m e n t s ,  6 8 .8  
( b iw e e k ly  a p p l i c a t i o n s ) ,  6 2 .9  ( t h r e s h o l d  a p p l i c a t i o n s )  and 
56.3% ( c h e c k ) ,  were n o t  d i f f e r e n t  a t  0 . 0 5  l e v e l  o f  p r o b a b i l i t y ,  
D uncan 's  m u l t i p l e  r ange  t e s t .
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i n  t h e  o c c u r r e n c e s  o f  RSD i n f e c t i o n  among whole p l o t  t r e a t m e n t s ,  
6 8 .6  ( b iw e e k ly  i n s e c t i c i d e  a p p l i c a t i o n s ) ,  6 2 . 9  ( a p p l i c a t i o n  a t  
t h r e s h o l d )  and 56.3% ( u n t r e a t e d ) ,  LSD = 2 5 .0 .  I n o c u l a t i o n  w i t h  
RSD c a u se d  r e d u c t i o n s  (P<0.05)  in  a v e r a g e  w e i g h t  p e r  s t a l k  
(T a b le  4) and in  p r o d u c t i o n  o f  cane  p e r  ha (T a b le  5 ) .  Data in  
T a b le  5 ( l a s t  co l imn)  show t h a t  y i e l d  l o s s  due t o  RSD i n f e c t i o n  
was 3 - f o l d  g r e a t e r  when SCB was c o n t r o l l e d  (3.6% i n t e r n o d e s  bored)  
t h a n  when n o t  c o n t r o l l e d  (16.3% i n t e r n o d e s  b o r e d ) .  The c o n s i s t e n t  
t r e n d  in  y i e l d  l o s s  o f  R S D - in o c u la t e d  p l o t s  c o n t r a s t s  w i t h  t h a t  in  
RSD-free p l o t s ,  a l t h o u g h  s t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t i o n s  
( m e t r i c  t o n s  o f  cane  o r  s u g a r / h a )  were n o t  d e m o n s t r a t e d  f o r  any 
t r e a t m e n t .  N e i t h e r  was s u g a r  p r o d u c t i o n  h i g h e r  i n  t h e  i n s e c t i c i d e -  
t r e a t e d  t h a n  in  u n t r e a t e d  p l o t s .  More a p p a r e n t  a b o u t  t h e  s u g a r  
y i e l d  d a t a  in  T a b le  5 ,  however ,  i s  t h e  m agn i tude  o f  t h e  l o s s  o f  
y i e l d  which o c c u r r e d  when t h e  sugarcane  b o r e r  (SCB) was n o t  con­
t r o l l e d .  P e r c e n t a g e  y i e l d  l o s s  due to  RSD i n o c u l a t i o n  was n o t i c e ­
a b l y  s m a l l e r  f o r  s u g a r ,  5.4%, th a n  f o r  cane  t o n n a g e ,  9.3% ( s e e  
T a b le  5 ) .  The h i g h e s t  s u g a r c a n e  y i e l d s  were o b t a i n e d  when SCB 
p o p u l a t i o n s  a r e  e f f e c t i v e l y  s u p p r e s s e d  w i t h  i n s e c t i c i d e s  i n  p l o t s  
where  t i l l e r s  were n o t  i n o c u l a t e d  w i t h  RSD b a c t e r i u m ;  y i e l d s  were 
l o w e s t  when d i r e c t l y  o p p o s i t e  t r e a t m e n t  c o n d i t i o n s  were imposed.  
Data a n a l y s e s ,  by v a r i a n c e  p r o c e d u r e  o r  by r e g r e s s i o n  m ethods ,  
f o r  t h e  e s t i m a t e d  y i e l d  and y i e l d  components  f a i l e d  t o  p r o v id e  
e v i d e n c e  o f  an i n t e r a c t i o n  o r  a s i g n i f i c a n t  c o r r e l a t i o n  between 
RSD and SCB damage.  Whole p l o t  by seed  cane t r e a t m e n t
i n t e r a c t i o n s  f o r  t h e  a v e ra g e  w e i g h t  pe r  s t a l k  and s u g a r  y i e l d  
( P < 0 . 0 5 ) ,  were  d e t e c t e d ,  however .
The t r e a t m e n t  means f o r  cane  tonnage  and s u g a r  y i e l d  a r e  
g iv en  a s  Appendix A -T a b le s  1 and  2,  r e s p e c t i v e l y .  R e s u l t s  from 
v a r i a n c e  a n a l y s e s  f o r  p l a n t  cane  and 1 s t  s t u b b l e  d a t a  a r e  
p r e s e n t e d  in  Appendix B-Tables  1 a n d  2 ,  r e s p e c t i v e l y .
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DISCUSSION
In o u r  s t u d y ,  t h e  f a i l u r e  t o  d e t e c t  d i f f e r e n c e s  between t h e  
e s t i m a t e d  y i e l d  o f  l i g h t  compared w i t h  t h a t  o f  s e v e r e  SCB- 
damaged seed  c anes  p r o b a b l y  r e l a t e s  t o  t h e  method o f  p l a n t i n g ,
2 s e ed  cane  rows p e r  f u r r o w  w i t h  c a .  10% o v e r l a p .  T h i s  method 
p r o v id e d  a d e q u a t e  s t a n d s  o f  cane  f o r  bo th  seed  cane  t r e a t m e n t s ,  
and i t  p r e v e n t e d  t h e  o c c u r r e n c e  o f  wide gaps on t h e  rows.  Both 
o f  t h e s e  f a c t o r s  have been shown t o  be i m p o r t a n t  t o  t h e  r e l a t i o n ­
s h i p  between  e a r l y  growth o f  s u g a rc a n e  and y e i l d  (McMartin 1949,  
E i l a n d  and Lyrene  1977) .  L o u i s i a n a  s u g a rc a n e  p r o d u c t i o n  p r a c t i c e s  
long  have d i s c o u r a g e d  t h e  p l a n t i n g  o f  bo rer -dam aged  seed  c anes  
b e c a u s e  o f  t h e  c l o s e  r e l a t i o n s h i p  d i s p l a y e d  between SCB damage 
t o  s eed  cane  ( p a r t i c u l a r l y  t h e  buds)  and poor  p l a n t  s t a n d  
d e n s i t y  a n d / o r  y i e l d  (Hinds  and O s t e r b e r g e r  1933,  Mathes e t  a l .  
1968 ) .  Our e x p e r i m e n t  was unusua l  b u t  n o t  un ique  i n  t h a t  an 
i n c r e a s e  i n  g e r m i n a t i o n  from p l a n t i n g  a p p a r e n t l y  undamaged 
seed  c a n es  has n o t  l e d  t o  an i n c r e a s e  i n  t h e  y i e l d  o f  s u g a rc a n e  
h a r v e s t e d  ( s e e  McMartin 1949 ) .  We o b s e r v e d  t h a t  t h e  2 seed  cane  
t r e a t m e n t s  showed s i m i l a r i t i e s  in  t h e  r a t e s  a t  which  t h e  p r im a ry  
cane  s h o o t s  p roduced  new t i l l e r s .  Thus ,  t h e  r e s u l t s  o f  ou r  
e x p e r i m e n t  a g r e e  w i t h  f i n d i n g s  o f  Ayquipa e t  a l . (1979 ) .
The maximum nunber  o f  i n s e c t i c i d e  t r e a t m e n t s  p e r  s e a s o n  f o r  
t h e  c o n t r o l  o f  SCB i n f e s t a t i o n s  n o r m a l ly  s h o u ld  n o t  ex c ee d  5
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a p p l i c a t i o n s  ( P o l l e t  e t  a l . 1978) .  During  t h e  p l a n t  cane  c r o p ,  
o n ly  3 a p p l i c a t i o n s  were n e c e s s a r y  i n  ou r  s t u d y ;  and a l t h o u g h  SCB 
damage was l e s s  w i t h  5 a p p l i c a t i o n s  than  w i t h  3 a p p l i c a t i o n s  p e r  
s e a s o n ,  t h e  d i f f e r e n c e  was n o t  r e f l e c t e d  in  e s t i m a t e d  y i e l d .
The h i g h l y  s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  o f  SCB damage 
w i t h  t h e  a v e ra g e  w e i g h t  p e r  s t a l k  i s  c o n s i s t e n t  w i t h  p r e v i o u s  
f i n d i n g s  ( s e e  M e t c a l f e  e t  a l . 1969) .
A d d i t i o n a l l y  p o i n t e d  o u t  by our  s t u d i e s  i s  t h e  s t i m u l a t i o n  
e f f e c t  (P<0.05)  o b s e rv e d  w i t h  low t o  moderade ( t h r e s h o l d  l e v e l )
SCB i n f e s t a t i o n s .  Data  i n  bo th  T a b l e s  2 and 3 show i n c r e a s e d  
s u g a r  p r o d u c t i o n  w i t h  t h e s e  i n f e s t a t i o n s .
In t h e  s p r i n g  f o l l o w i n g  p l a n t  cane  h a r v e s t ,  s u b s t a n t i a l l y  more 
v i g o r o u s  r a t o o n i n g  was found i n  p l o t s  where SCB p o p u l a t i o n s  were 
n o t  s u p p r e s s e d  w i t h  i n s e c t i c i d e  than  in  t h o s e  so  t r e a t e d .  These 
f i n d i n g s  s u b s t a n t i a t e  e a r l i e r  r e p o r t s  by Mathes e t  a l . ( 1 9 6 5 ) .
The number o f  p l a n t s  i n  s p r i n g  was p o s i t i v e l y  a s s o c i a t e d  (P < 0 .05) 
w i t h  the  number o f  m i l l a b l e  s t a l k s  c oun te d  b e f o r e  h a r v e s t .  Thus ,  
t h e  num er ica l  a d v a n ta g e  t o  t h e  check  p l o t s  i n  p l a n t  s t a n d  must  have 
c o n t r i b u t e d  t o  r a i s e  t h e  a v e r a g e  cane  y i e l d  i n  t h i s  p l o t  above 
t h a t  f o r  i n s e c t i c i d e  t r e a t e d  p l o t s .  Noted a l s o  i s  t h a t  p o s i t i o n  
o f  b o r e r  damage on t h e  s t a l k  a f f e c t i n g  cane  y i e l d  among t h e  whole 
p l o t  t r e a t m e n t s  as  s u p p o r t e d  by McGuire e t  a l . ( 1 9 6 7 ) .  Our d a t a  
on th e  y i e l d  r e s p o n s e  o f  s u g a rc a n e  t o  d i f f e r e n t i a l  l e v e l s  o f  
SCB damage ( T a b le s  3 and 5) s u p p o r t  t h e  f i n d i n g s  o f  Long and
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Conc ience  (1964) t h a t  s u b s t a n t i a l  c rop  l o s s e s  c o u ld  be p r e v e n t e d  
by c o n t r o l l i n g  b o r e r  i n f e s t a t i o n s  w i t h  p r o p e r l y  t imed  i n s e c t i ­
c i d e  a p p l i c a t i o n s ,  and t h a t  t h e r e  i s  y e a r - t o - y e a r  v a r i a t i o n  
in  t h e  im pac t  o f  SCB damage on c ro p  y i e l d .
We o b s e rv e d  RSD i n c i d e n c e  in  p l o t s  t h a t  were n o t  i n o c u l a t e d .  
Pe rhaps  m echan ica l  s p r e a d  o f  RSD o c c u r r e d  from any r e s i d u a l  
i n f e c t i o n  c a r r i e d  t o  t h e  f i e l d .  I t  i s  known t h a t  n o t  a l l  o f  t h e  
R S D - in f e c t e d  s u g a rc a n e  s t a l k s  s u b j e c t e d  t o  h e a t  a r e  c u re d  o f  t h e  
d i s e a s e  (Damann and Benda 1983,  Schexnayder  1956) .  Ratoon s t u n t ­
ing  d i s e a s e  c a u s e s  r e d u c t i o n s  i n  cane  to n n ag e  (Koike e t  a l . 1982, 
Liu  e t  a l .  1979,  Lopez-Rosa and Adsuar  1970) .  Y i e ld  l o s s  v a r i e s  
w i t h  l e v e l  o f  i n f e c t i o n  and v a r i e t a l  r e a c t i o n  t o  RSD i n f e c t i o n  
(Koike e t  a l . 1982) .  In  t h i s  work,  y i e l d s  o f  R S D - in fe c te d  p l o t s  
were  lower  (9.5%, P<0.05 )  t h a n  t h o s e  o b t a i n e d  i n  RSD-free p l o t s ,  
a s  t h e  mean l e v e l  o f  i n f e c t i o n  was 63.0%. The y i e l d  l o s s  d a t a  
i n  T a b le  5 i n d i c a t e  t h e  p r o b a b l e  e x i s t e n c e  o f  a r e l a t i o n s h i p  
between RSD and SCB damage which v a r i a n c e  and c o r r e l a t i o n  a n a l y s e s  
d i d  n o t  d e t e c t .  The p o t e n t i a l  o f  RSD and SCB damage f o r  r e d u c i n g  
s u g a r c a n e  tonnage  and s u g a r  y i e l d s  i n d i c a t e s  t h e  need f o r  f u r t h e r  
i n v e s t i g a t i o n s  i n t o  t h e  a s s o c i a t i o n  o f  bo th  f a c t o r s .  H a r c o u r t  
(1970)  s t a t e s  t h a t ,  "The deve lopmen t  o f  op t im a l  p e s t  c o n t r o l  
s t r a t e g i e s  f o r  a p a r t i c u l a r  c ro p  p l a n t  r e q u i r e s  an i n s i g h t  i n t o  
t h e  a c t i o n s ,  j o i n t  a c t i o n s ,  and i n t e r a c t i o n s  o f  t h e  d i f f e r e n t  
f a c t o r s  im p ing ing  on t h e  c r o p . "  In  s u g a r c a n e  t h e  impac t  and i n t e r ­
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a c t i o n s  o f  RSD b a c t e r i u n  and s u g a r c a n e  mosa ic  v i r u s  have been 
i n v e s t i g a t e d  {Koike 1974,  1976; S t e i b  and C h i l t o n  1974) .  Our 
s tu d y  c o n t r i b u t e s  t o  c u r r e n t  knowledge o f  p e s t  damage i n  s u g a r ­
cane  by i n v e s t i g a t i n g  p o t e n t i a l  r e l a t i o n s h i p s  e x i s t i n g  between 
t h e  m os t  d e s t r u c t i v e  s u g a r c a n e  i n s e c t  p e s t  and an i n s i d u o u s l y  
w i d e s p r e a d  d i s e a s e  o f  s u g a r c a n e ,  RSD. We have p r e s e n t e d  e v id e n c e  
showing t h a t  SCB i n f e s t a t i o n s ,  by t h e i r  damage,  enhance  t h e  
m a gn i tude  o f  y i e l d  l o s s  from RSD.
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ABSTRACT
Actua l  o r  s i m u l a t e d  damage t o  s eed  ca nes  by t h e  s u g a rc a n e  
b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  i n  t h e  p r e s e n c e  o f  p l a n t  
p a t h o g e n i c  f u n g i ,  p a r t i c u l a r l y  C o l l e to t r i chum  f a l c a t u m  Went, r ed u c e d  
t i l l e r  p o p u l a t i o n s  i n  s p r i n g  by 9 .2 -34 .1%  i n  an e x t e n s i v e l y  
r e p l i c a t e d  s p l i t  p l o t  e x p e r i m e n t  d u r i n g  1980-82 .  E s t im a te d  
y i e l d  l o s s e s  from s t a l k  r o t s  i n  c o m b in a t io n  w i t h  SCB damage 
in  s t a n d i n g  s u g a r c a n e  were as  much as  2 . 5  m e t r i c  tons  o f  s u g a r / h a  
( P< 0 .0 5 ) .  The r e s p e c t i v e  i n c i d e n c e  o f  C. f a l c a t u m  e x t e r n a l l y  
on bo red  and unbored c a n es  were s i m i l a r ,  5 9 .5  v s .  67.1%, 
however ,  t h i s  o rgan ism  was r e c o v e r e d  from i n t e r n a l  cane  t i s s u e s  
i n  on ly  9.5% o f  t h e  bored  c a n e s  and none o f  t h e  unbored .  These 
d a t a  i n d i c a t e  t h a t  SCB damage a s s i s t s  t h e  i n v a s i o n  o f  s u g a rc a n e  
C. f a l c a t u m  and  o t h e r  s t a l k  r o t  f u n g i .
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INTRODUCTION
Seed cane  d e t e r i o r a t i o n  i s  a m a jo r  c a u s e  o f  poor  c rop  r e g row th  
in  L o u i s i a n a  s u g a rc a n e  f i e l d s  d u r i n g  s p r i n g  {Abbot t  1938) .  I t  i s  
i n t e n s i f i e d  by c o l d  w i n t e r  t e m p e r a t u r e ,  heavy r a i n f a l l  and p e s t  
damage t o  t h e  cane  d u r i n g  t h e  p r e v i o u s  c rop  c y c l e  (Abbo t t  1938) .  
V a r io u s  s t a l k  r o t t i n g  f u n g i ,  p r e d o m i n a n t l y  C o l l e t o t r i c h u m  
f a l c a t u m  Went,  which c a u s e s  s u g a rc a n e  r ed  r o t  d i s e a s e ,  and t h e  
s u g a r c a n e  b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  a r e  b e l i e v e d  t o  
have m a jo r  impac t  on t h e  q u a l i t y  o f  bo th  seed  cane and s u g a rc a n e  
c a r r i e d  t o  t h e  m i l l .  The e f f e c t s  o f  i n f e c t i o n  w i t h  r ed  r o t  on 
s u g a r c a n e  a r e  im pa i rm en t  o f  v e g e t a t i v e  bud g e r m i n a t i o n  and r e d u c ­
t i o n s  i n  p l a n t  s t a n d  d e n s i t y ,  cane  tonnage  and s u g a r  p r o d u c t i o n  
( A bbo t t  1938) .  These  e f f e c t s  a r e  s i m i l a r  t o  t h o s e  a s c r i b e d  t o  SCB 
damage ( C h a r p e n t i e r  e t  a l .  1967,  Mathes e t  a l .  1968) .
Crop damage r e l a t i o n s h i p s  c a u se d  by SCB a t t a c k  in  t h e  p r e s e n c e  
o f  r e d  r o t  fungus  have n o t  been c l e a r l y  d e f i n e d .  There  has been a 
t en d e n c y  t o  o v e r l o o k  t h e  damage c a u se d  by m i c r o - o r g a n i s m s ,  t h e  r e d  
r o t  fungus  i n c l u d e d ,  o r  a s c r i b e  such  damage t o  t h e  s u g a rc a n e  b o r e r  
( R u in a rd  1971,  Graca 1976,  Manser  1959) .  Much s p e c u l a t i o n  e x i s t s  
on t h e  a s s o c i a t i o n  o f  r e d  r o t  w i t h  SCB i n j u r y  (Hinds and O s t e r b e r g e r  
1933,  Fo rbes  and Dugas 1944 ,  A l fo n so  1976) .  C o r r e l a t i o n  a n a l y s e s  
and r e c o r d s  o f  f i e l d  o b s e r v a t i o n s  i n  n o n - r e p l i c a t e d  p l o t s  form t h e  
f o u n d a t i o n  o f  a c o n c e p t  t h a t  SCB damage i n c r e a s e s  t h e  s u s c e p t i ­
b i l i t y  o f  c a n es  t o  i n f e c t i o n  by C. f a l c a t u m , w i t h  b o r e r  f e e d i n g
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wounds on t h e  cane  p r o v i d i n g  t h e  p r i n c i p a l  r o u t e  f o r  t h e  i n v a s i o n  
o f  s t a l k  t i s s u e s  ( P i c k l e s  1946, Manser  1959) .  However, r a d i c a l l y  
opp o s in g  v i e w p o i n t s  have been e x p r e s s e d  in  t h e  p l a n t  p a t h o l o g i c a l  
l i t e r a t u r e  (S ingh  e t  a l . 1977,  S t e i b  and C h i l t o n  1951) .  In  t h e i r  
s t u d i e s  t h e  s u g a rc a n e  r o o t  p r i m o r d i a  and o t h e r  nodal  t i s s u e s  were 
i d e n t i f i e d  a s  t h e  main p o r t a l s  t h ro u g h  which t h e  r ed  r o t  fungus  
g a i n s  e n t r a n c e  i n t o  the  s t a l k s .
I m p l i c a t e d  a l s o  i n  t h e  d e t e r i o r a t i o n  o f  seed  canes  a r e  s e v e r a l  
weak ly  p a t h o g e n i c  o r  s a p r o p h y t i c  fung i  p e r s i s t e n t  i n  t h e  s o i l  in 
which  s u g a r c a n e  s h o o t s  grow (Edge r ton  and More land 1920,  Yang 
19 7 4 ) .  However,  t h e s e  o rgan i sm s  have been l e s s  e x t e n s i v e l y  
i n v e s t i g a t e d  w i t h  r e s p e c t  t o  t h e i r  e f f e c t s  on v e g e t a t i v e  bud 
g e r m i n a t i o n  and c rop  p r o d u c t i o n .  The p r e s e n t  s tu d y  i s  a con­
t i n u a t i o n  o f  i n v e s t i g a t i o n s  i n t o  t h e  r e l a t i o n s h i p s  among SCB 
and s t a l k  r o t t i n g  o r gan i sm s  a s  a f f e c t i n g  s u g a rc a n e  c rop  deve lopmen t  
and p r o d u c t i o n .
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MATERIALS AND METHODS
The n u r s e r y  p r o v i d i n g  seed  cane  s t a l k s  was e s t a b l i s h e d  in  t h e  
p r e i v o u s  c ro p  c y c l e  f rom h e a t  t r e a t e d  s u g a rc a n e  v a r .  CP65-357.
The seed  cane  was s e p a r a t e d  i n t o  2 c a t e g o r i e s  ( l i g h t -  <2% v s .  
s e v e r e  l e v e l s  >50% SCB bored  i n t e r n o d e s )  a c c o r d i n g  t o  t h e  method 
o f  Ogunwolu e t  a l . ( 1 9 8 3 ) .  From t h e s e ,  3 a d d i t i o n a l  s eed  cane 
t r e a t m e n t s  were formed by i n o c u l a t i n g  t h e  SCB-damaged c anes  w i t h  
r ed  r o t  fungus  i n t r o d u c e d  i n t o  t h e  b o r e r  e n t r a n c e  o r  e x i t  h o l e s ;  
by s i m i l a r l y  i n o c u l a t i n g  o t h e r  canes  t h r o u g h  wounds c r e a t e d  
m e c h a n i c a l l y  t o  s i m u l a t e  SCB damage;  and by c r e a t i n g  wounds on t h e  
s u g a r c a n e  which would n o t  be i n o c u l a t e d .  A m ec ha n ic a l  d r i l l  f i t t e d  
w i t h  a 0 . 6 4  cm b i t  was used t o  d r i l l  h o l e s  a t  an c a .  45° a n g l e  i n t o  
a l t e r n a t e  i n t e r n o d e s  and o c c a s i o n a l l y  (5%) t h ro u g h  t h e  nodes  o f  seed  
c a n e s .  The inocu lum ,  a p p l i e d  a t  t h e  r a t e  o f  1 m l / s t a l k ,  was p r e ­
p a re d  by b l e n d i n g  in  s t e r i l e  d i s t i l l e d  w a t e r  and f i l t e r i n g  th rough  
c h e e s e  c l o t h  t h e  m y c e l i a l  mats  s c r a p p e d  from c u l t u r e  p l a t e s  ( co n ­
t a i n i n g  o a t  meal a g a r )  o f  t h e  r e d  r o t  f u n g u s .  The f i l t r a t e  o b t a i n e d  
from 16-20  c u l t u r e  p l a t e s  was t h e n  made up t o  1 l i t e r  c r e a t i n g  a 
s p o r e  fu n g a l  c o n c e n t r a t i o n  o f  332 s p o re s / m l  ( lOx m a g n i f i c a t i o n ) .
The s t o c k  c u l t u r e  com pr i sed  4 i s o l a t e s  o f  t h e  fungus  o b t a i n e d  from 
Dr.  H. Koike o f  t h e  U.S.  Suga rcane  F i e l d  L a b o r a t o r y ,  Houma, La.
S i x  r e p l i c a t i o n s  p e r  s e ed  cane  t r e a t m e n t  were p l a n t e d  on 
Sep tem ber  3 ,  1980,  i n  a randomized  c o m p le te  b l o c k  e x p e r i m e n t a l  
d e s i g n .  Each b lo c k  c o n t a i n e d  t h e  5 above o u t l i n e d  seed  cane 
t r e a t m e n t s  a s  s u b p l o t s  and 2 t r e a t m e n t s ,  s e a s o n - l o n g  i n s e c t i c i d e
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c o n t r o l  ( 0 . 8 5  kg a i  a z inphosm e thy l  2 L / h a / a p p l i c a t i o n )  v s .  no c o n t r o l  
o f  SCB as  t h e  main p l o t s .  When SCB i n f e s t a t i o n s  e x ceeded  5% l i v e  
l a r v a e  ( i n s t a r s  I - 111) i n  t h e  l e a f s h e a t h s  based  on b iweek ly  
c o u n t s ,  i n s e c t i c i d e  was a p p l i e d .
C h a r a c t e r i s t i c s  o f  t h e  c ro p  s t u d i e d  were emergence ,  number o f  
aboveground  s h o o t s  i n  s p r i n g  e x p r e s s e d  as  a p e r c e n t a g e  o f  t h e  number 
o f  v i a b l e  v e g e t a t i v e  buds p l a n t e d ,  t h e  number o f  gaps  on t h e  row >1 m 
c o n v e r t e d  t o  p e r c e n t a g e  o f  t h e  t o t a l  p l o t - r o w  l e n g t h ,  and the
i n t e n s i t y  o f  s t a l k  r o t  o f  seed  c a n e .  Seed c a n es  were dug from
row 3 o f  each  p l o t ,  t ake n  t o  t h e  l a b o r a t o r y ,  washed,  s l i c e d  and 
examined.  The t o t a l  nunbe r  o f  i n t e r n o d e s  checked  and  t h e  number
r o t t e d  t h e r e o f  were r e c o r d e d .  The d a t a  were a n a l y s e d  as  a 12-
r e p l i c a t e  e x p e r i m e n t  s i n c e  main p l o t  t r e a t m e n t s  had n o t  been 
a p p l i e d  a t  t h i s  t im e .
To f a c i l i t a t e  c l a s s i f i c a t i o n  o f  fu n g i  a s s o c i a t e d  w i t h  s t a l k  r o t ,  
e x c i s e d  p a r t s  o f  r o t t e d  seed  c anes  were p l a t e d  on r o s e  bengal  medium 
(H a n l in  and Ul loa  1979) .  S e c t i o n s  o f  t h e  r i n d  c o n t a i n i n g  u n g e r ­
m in a t e d  buds o r  u n t h r i f t y  s h o o t s ,  l e a f  s c a r  and r o o t  p r i m o r d i a  were 
s u r f a c e  s t e r i l i z e d  in  1 :1000 HgCl2 in  50% methanol  p r i o r  t o  p l a t i n g .
A f lam ed  n o . 3 c o r k  b o r e r  was used  t o  t r a n s f e r  d i s c  s e c t i o n s  o f  
i n t e r n a l  s t a l k  t i s s u e s  un to  c u l t u r e  p l a t e s .  The fu n g i  i s o l a t e d  
were i d e n t i f i e d  i n  p u r e  c u l t u r e s  by Dr. J .  P. J o n e s  o f  L o u i s i a n a  
S t a t e  U n i v e r s i t y  (Baton  Rouge 70803) .
H a r v e s t  t ime  d a t a  r e c o r d e d  i n c l u d e d  t h e  nunbe r  o f  m i l l a b l e  
s t a l k s ,  a v e r a g e  w e i g h t  p e r  s t a l k  and t h e  p e r c e n t a g e  o f  b o r e r -  
damaged i n t e r n o d e s .  P l o t  y i e l d  was e s t i m a t e d  as  a p r o d u c t  o f  t h e
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number o f  m i l l a b l e  s t a l k s  and t h e  a v e r a g e  w e i g h t  p e r  s t a l k  ( s t r i p ­
ped w e i g h t  o f  50 randomly s e l e c t e d ) .  C a l c u l a t i o n s  o f  % i n t e r n o d e s  
b o r e d ,  number o f  e x t e r n a l l y  bo red  i n t e r n o d e s  d i v i d e d  by t h e  t o t a l  
number o f  i n t e r n o d e s  exam ined ,  were  based  on samples  o f  25 whole 
s t a l k s / p l o t  t a k e n  a t  random. A 1 0 - s t a l k  sample  was s e l e c t e d  from 
e a c h  p l o t  f o r  m i l l i n g  and cane  j u i c e  q u a l i t y  a n a l y s i s ;  d a t a  were 
c o n v e r t e d  t o  s u g a r  y i e l d  w i t h  t h e  W i n t e r - C a r p - G e e r l i n g ' s  f o rm u la e  
a c c o r d i n g  t o  t e c h n i q u e s  used  by Mathes e t  a l . 1968.
The e x p e r i m e n t  was m a i n t a i n e d  th ro u g h  2 c ro p  p r o d u c t i o n  c y c l e s  
g i v i n g  d a t a  bo th  f o r  a p l a n t  cane  and 1 s t  s t u b b l e  c ro p  which were 
a n a l y s e d  by v a r i a n c e  p r o c e d u r e  t o  d e t e c t  i f  d i f f e r e n c e s  e x i s t e d  
among t r e a t m e n t s .  D uncan 's  m u l t i p l e  r ange  t e s t  f a c i l i t a t e d  
s e p a r a t i o n  o f  means.  R e s u l t s  from v a r i a n c e  a n a l y s e s  a r e  shown in  
Appendix B -Tab les  3 and 4.
To o b t a i n  i n f o r m a t i o n  on t h e  r o l e  o f  t h e  SCB in  f u r t h e r i n g  t h e  
s p r e a d  o f  r e d  r o t  d i s e a s e ,  25 s t a l k s  were s e l e c t e d  a t  random 
from i n s e c t i c i d e - t r e a t e d  and u n t r e a t e d  1 s t  s t u b b l e  cane  f i e l d s  
a t  m on th ly  i n t e r v a l s  between Augus t  and O c to b e r  1982. These  were 
b ro u g h t  t o  t h e  l a b o r a t o r y ,  washed and  r e - e x a m in e d  t o  a s s u r e  t h a t  
t h e  c a n es  were p r o p e r l y  s e p a r a t e d  i n t o  bo red  and unbored 
c a t e g o r i e s .  S e c t i o n s  o f  r i n d  and i n t e r n a l  s t a l k  t i s s u e s  were 
removed and  p l a t e d  on r o s e  benga l  media  a s  p r e v i o u s l y  d e s c r i b e d ;  
o n ly  t h e  lower  6 i n t e r n o d e s  p e r  s t a l k  were  u s e d .  A f t e r  2-week 
i n c u b a t i o n ,  a s e x u a l  s p o r e s  from e a c h  c u l t u r e  p l a t e s  were examined 
and t h e  number o f  p l a t e s  y i e l d i n g  c u l t u r e s  o f  r e d  r o t  fungus  was
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r e c o r d e d .  The d a t a  were a n a l y s e d ,  s e p a r a t e l y  f o r  r i n d  and the  
i n t e r n a l  t i s s u e s ,  as  a 3 - r e p l i c a t i o n ,  randomized  com ple te  b lo ck  
e x p e r i m e n t .
41
RESULTS
T ab le  1 compares  seed  cane t r e a t m e n t  e f f e c t s  on e s t a b l i s h m e n t  
o f  c r o p  s t a n d  p r i o r  t o  i n t e r n o d e  e l o n g a t i o n .  S p r in g  emergence o f  
cane  s h o o t s  was from 9 . 2  t o  34.0% b e t t e r  i n  p l o t s  hav ing  s t r u c t u r a l l y  
sound and a p p a r e n t l y  h e a l t h y  seed  c anes  in  compar ison  t o  p l o t s  
p l a n t e d  t o  s eed  c anes  hav in g  m echan ic a l  o r  SCB i n j u r y  w i t h  o r  
w i t h o u t  r ed  r o t .  However, o n l y  in  t h e  compar ison  between l i g h t  
SCB-damage u n i n o c u l a t e d  (T re a tm e n t  A) and s e v e r e  damage,
C. f a l c a t u m  i n o c u l a t e d  (T re a tm e n t  C) were d i f f e r e n c e s  d e t e c t e d  
(P<0.01)  i n  s u g a rc a n e  p o p u l a t i o n s  and t h e  p o r t i o n  o f  t o t a l  row 
l e n g t h s  t h a t  was de v o id  o f  s u g a rc a n e  t i l l e r s .
E xa m ina t ions  made d u r i n g  s p r i n g  t o  compare t h e  i n t e n s i t i e s  o f  
seed  c ane  r o t  r e v e a l e d  t h a t  even th e  a p p a r e n t l y  h e a l t h y  s t a l k s  
p l a n t e d  in  t r e a t m e n t  A were n o t  t o t a l l y  f r e e  o f  o rgan isms  l i k e l y  
t o  c a u s e  decay  o f  t h e  s e e d p i e c e .  The organi sm most  f r e q u e n t l y  
i s o l a t e d  from s e c t i o n s  o f  t h e  r i n d  a t  t h e  nodes and from some o f  
t h e  s h o o t s  was C. f a l c a t u m . D e s t r u c t i o n  o f  t h e  i n t e r n a l  cane 
t i s s u e s  was more marked i n  s eed  canes  w i t h  bo th  e x t e r n a l  and i n t e r n a l  
r e d  r o t  i n f e c t i o n s  ( T re a tm e n t s  C and E) than  in  t h e  l i g h t  SCB-damage 
u n i n o c u l a t e d  ( T re a tm e n t  A).  Seed cane d e t e r i o r a t i o n  a l s o  was 
g r e a t e r  i n  s eed  c a n e s  w i t h  m echan ica l  o r  s u g a rc a n e  b o r e r  damage 
t h a n  in  s t r u c t u r a l l y  sound c a n e s .  S p e c ie s  o f  t h e  f o l l o w i n g  gene ra  
o f  f u n g i  were i s o l a t e d  from unge rm ina ted  v e g e t a t i v e  buds and from 
r o t t e d  ca ne  t i s s u e s :  F u s a r iu m , T r i c h o d e r m a , P e n i c i l l u r n ,
A s p e r g i l l u s , and H e lm in th o s p o r iu m .
Table 1 .-Compari son  o f  seed  cane  d e t e r i o r a t i o n ,  s p r i n g  emergence o f  cane sh o o t s  and p r o p o r t i o n  
o f  t h e  t o t a l  p l o t - r o w  l e n g t h  devoid o f  cane t i l l e r s  f o l l o w i n g  t h e  p l a n t i n g  o f  seed s t a l k s  a f f e c t e d  
by d i f f e r e n t  d e g re e s  o f  SCB damage and s t a l k  r o t . V




Gaps/To ta l  
P l o t - r o w  a ,  
Length {%)-
R ot ted  r 
I n t e r n o d e s — 
(*>P l a n te d Viab le
A. L i g h t  damage by SCB l a r v a e ,  
u n i n o c u l a t e d  w i th  C. f a l c a t i m .
6 6 . 1 5c 64 .90a 52.2a 9.7b 25.3d
B. Severe  damage by SCB l a r v a e ,  
u n i n o c u l a t e d  w i th  C. f a l c a t u m .
79.98b 59.24c 50.1a 15.4ab 49 .9c
C. Severe  damage by SCB l a r v a e ,  
i n o c u l a t e d  w i th  C. f a l c a t u m .
8 3 . 35a 61.71b 36.4b 17.5a 76.1b
D. S im u la te d  s e v e r e  SCB damage, 
u n i n o c u l a t e d  w i t h  C. f a l c a t i m .
67 .33c 63.9ab 46 .6a 1 3 . 5ab 60 .0 c
E. S im ula ted  s e v e re  SCB damage, 
i n o c u l a t e d  w i t h  C. f a l c a t u m .
67 .74c 64 .28a 45 .8a 13.5ab 92.2a
1 /  P l a n t  cane CP65-357,  P a i n c o u r t v i l l e ,  L a . ,  1971; column v a lu e s  a r e  means o f  12 r e p l i c a t e s ;  means 
n o t  fo l low ed  by a common l e t t e r  d i f f e r  a t  t h e  0.01 l e v e l  o f  p r o b a b i l i t y  a c c o r d in g  t o  Duncan 's  
m u l t i p l e  range  t e s t .
2J Based on p e r c e n t a g e s ,  r e s p e c t i v e l y  1 . 9 ,  2 6 . 0 ,  2 6 .0 ,  5 . 1 ,  and 5.1%, o f  v e g e t a t i v e  buds damaged 
m e c h a n ic a l ly  o r  by b o r e r  l a r v a e  in  5 0 - s t a l k  samples  p e r  SCB-damaged and e v i d e n t l y  undamaged 
seed  canes  t aken  randomly p r i o r  t o  p l a n t i n g .
3 /  C a l c u l a t e d  as  a q u o t i e n t  o f  t h e  number o f  cane  s hoo ts  counted  on A pr i l  3 ,  1981 and th e  
e s t i m a t e d  number o f  v i a b l e  buds p l a n t e d .
4 /  Only gaps 1 m long o r  ove r  were i n c l u d e d .
Ei/ Dug seed  canes  (n = 8 / p l o t )  were s l i c e d  t o  r e c o r d  t h e  number r o t t e d  ou t  o f  the  t o t a l  number o f  
i n t e r n o d e s  checked;  sampling d a t e :  March 3,  1981.
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A compar ison  o f  t h e  number o f  mi l i a b l e  s t a l k s  p e r  t r e a t m e n t  
(T ab le  2) r e l a t e s  t o  t h e  f o l l o w i n g  p e r  ha mean ( a d j u s t e d )  number 
o f  cane  s h o o t s  i n  s p r i n g :  A) 3 5 ,7 5 8 ;  B) 29 ,2 4 9 ;  C) 22 ,5 9 2 ;
D) 2 9 ,6 5 0 ;  and E) 29,351 (LSD 0 . 0 5  = 5 , 4 4 9 ) .  S u b p l o t  t r e a t m e n t  
r e l a t i o n s  w i t h  r e s p e c t  t o  e s t i m a t e d  y i e l d s  d i f f e r e d  when t h e r e  
was no i n t e r f e r e n c e  i n  SCB p o p u l a t i o n  deve lo pm en t  and i n t e r a c t i o n s  
w i t h  t h e  growing ca ne .  C o m p a ra t iv e ly  more r e d u c t i o n s  i n  m i l l a b l e  
s t a l k  number (20.5%; P<0.05)  and e s t i m a t e d  y i e l d s  (22.9%, cane  
t o n n a g e ;  11.9%, s u g a r  y i e l d ;  P<0.05)  o c c u r r e d  i n  t h e  s e v e r e  
SCB-damage C. f a l c a t u m  i n o c u l a t e d  (T re a tm e n t  C) t h a n  i n  each  o f  
t h e  o t h e r  seed  cane  t r e a t m e n t s .  The l e v e l  o f  b o r e r  c o n t r o l  
a c h i e v e d  w i t h  4 a p p l i c a t i o n s  o f  a z inphosm e thy l  p e r  s e ason  was c a .  
75% r e s u l t i n g  in  27 m e t r i c  t o n s / h a  more cane  and 2.1 m e t r i c  t o n s / h a  
more s u g a r  p roduced  th a n  in  t h e  check  p l o t s .
There  was a t r e n d f o r  more m i l l a b l e  s t a l k s  b e in g  p roduced  in  
t h e  s p ra y e d  t h a n  i n  t h e  unsp rayed  p l o t s  even though  more t i l l e r s  
had been p roduced  in  t h e  unsp rayed  d u r i n g  s p r i n g  (P<0 .0 5 ;  T a b le  3 ) .  
M i l l a b l e  s t a l k  p o p u l a t i o n  was h i g h e r  (P<0.05)  i n  t h e  check  
( t r e a t m e n t  A) than  i n  each  o f  t r e a t m e n t s  0 and E ( s e e  T a b l e  3 ) .  
D i f f e r e n c e s  were n o t  d e t e c t e d  in  t h e  e s t i m a t e d  y i e l d s  ( m e t r i c  t o n s  
o f  cane  o r  s u g a r )  o f  t h e  s p r a y e d  and t h e  u n sp ra ye d  p l o t s .  W i th in  
u nsp ra ye d  p l o t s ,  t h e  a v e r a g e  y i e l d  o f  t h e  l i g h t  SCB-damage 
u n i n o c u l a t e d  (T re a tm e n t  A) was 21.4% h i g h e r  t h a n  t h a t  o f  t h e  
s i m u l a t e d  s e v e r e  SCB-damage C. f a l c a t u m  i n o c u l a t e d  (T re a tm e n t  E) 
(P<0 . 0 5 ) .  The re  was a l s o  a 23.4% d i f f e r e n c e  {P<0.05)  be tween  t h e
Tab le  2 . — Comparat ive p l a n t  cane  c rop p r o d u c t i v i t y  f o l l o w i n g  t h e  p l a n t i n g  o f  seed canes  a f f e c t e d  
by d i f f e r e n t  d eg rees  o f  SCB damage, s t a l k  r o t ,  and the  d i f f e r e n t i a l  p r o t e c t i o n  o f  t h e  ensu ing  cane 
t i l l e r s  a g a i n s t  a t t a c k  by the  suga rcane  b o r e r ,  CP65-357,  P a i n c o u r t v i l l e ,  L a . ,  1981 .1 /
T r e a t ­
m e n t s ! /
No. M i l l a b l e  
S t a l k s / h a ^ / % I n t e r n o d e s  Bored
M etr ic  Tons of  
Cane /ha^ /
M e t r i c  Tons o f  
S u g a r / h a ! /
Sprayed Unsprayed Sprayed Unsprayed Sprayed Unsprayed Sprayed Unsprayed
A 79,506 76,708 10.6 53.6 96 .5 77 .7 8 .3 6 .7
B 79 ,012 75,514 15.2 47 .8 93 .4 76.2 8 .0 6 .6
C 81 ,276 60,946 10.6 40 .5 103.2 59.9 9 .0 5 .8
D 81,136 68,518 12.3 54 .8 103.0 71 .8 8 .7 6 .3
E 77,490 69,753 14.1 52.8 94 .3 68 .8 7 .9 5 .9
X 79 ,684a 70,288b 12 .6 a 49 .9b 98 .1a 70.9b 8 .4 a 6 .3b
1 /  Six r e p l i c a t i o n ,  s p l i t  p l o t  e x p e r im e n t ;  p l o t  s i z e  0 .004  ha ;  column o r  row v a lu e s  accomapnied by 
d i f f e r e n t  l e t t e r s  a r e  s i g n i f i c a n t  a t  t h e  0 .0 5  l e v e l  o f  p r o b a b i l i t y .
2 /  A -  L i g h t  damage by SCB l a r v a e ,  u n i n o c u l a t e d  w i t h  C. f a l c a t u m .
B -  Seve re  damage by SCB l a r v a e ,  u n i n o c u l a t e d  w i t h  C^ f a l c a t i m .
C -  Seve re  damage by SCB l a r v a e ,  i n o c u l a t e d  by C. f a l c a t u m .
D -  S im u la te d  s e v e r e  SCB damage, u n i n o c u l a t e d  w i th  C. f a l c a t u m .
E -  S im u la te d  s e v e r e  SCB damage, i n o c u l a t e d  w i th  C. f a l c a t u n .
3 /  LSD (0 .05 )  = 1 0 ,431 ,  comparison between any 2 means;  10 ,389 ( D u n n e t t ' s  p rocedu re )  
4 /  LSD (0 .05 )  = 1 4 . 7 ,  comparison  between any 2 means; 16 .48  ( D u n n e t t ' s  p r o c e d u r e ) .
5/  LSD (0 .05 )  = 0 . 9 1 ,  comparison between any 2 means;  1 .05  ( D u n n e t t ' s  p r o c e d u r e ) .
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Table  3 . - - E f f e c t s  on 1 s t  s t u b b l e  cane t i l l e r  development  and e s t i m a t e d  y i e l d  o f  d i f f e r e n t i a l  
s u p p r e s s i o n  o f  SCB i n f e s t a t i o n s  superimposed  on t h e  p l a n t i n g  o f  seed canes a f f e c t e d  by d i f f e r e n t  
d e g re e s  o f  SCB damage and s t a l k  r o t ,  CP65-357,  P a i n c o u r t v i l l e ,  L a . ,  1982 .1 /
Mean Nunber T i l l e r s / h a l /
---------------------------------------------------------------------------  M e t r i c  T o n s .o f  M e t r i c  T o n s .o f
A p r i l  1 ,  1982 September  27,  1982 Cane /ha^ '  S u g a r / h a -
T r e a t - --------------------------------------------------------------------------- -------------------------------------------  -------------------------------------
m e n t s i /  Sprayed Unsprayed Sprayed Unsprayed Sprayed Unsprayed Sprayed Unsprayed
A 56,708 54,033a 9 1 ,605a 90,864a 80 .4 78 .5 8 .4a 7 .7a
B 35,267 40,988b 90,247a 91,111a 78 .2 76 .4 7.6ab 7 .6a
C 31,234 32,263b 89,053a 89,876a 76 .9 71 .5 7.2ab 7 .4a
D 33,185 36,337b 80,864b 81,852 68 .2 67 .3 6 .6b 6 .6ab
E 34,938 27,572bc 83,456b 75,555b 75.1 59.6 7.4ab 5.9b
j y 34,266a 38,239b 87,045 85,852 75 .8 70.7 7 .4 7 .0
1/  Six-■ r e p l i c a t i o n s p l i t  p l o t e x p e r im e n t ; p l o t  s i z e ; 0 .004  ha.
2 /  A -  L i g h t  damage by SCB l a r v a e ,  u n i n o c u l a t e d  w i t h  C. f a l c a t u m ;
B -  Severe  damage by SCB l a r v a e ,  u n i n o c u l a t e d  w i th  C. f a l c a t u m ; 
C -  Severe  damage by SCB l a r v a e ,  i n o c u l a t e d  w i t h  C. f a l c a t u m  
D -  S im ula ted  s e v e r e  SCB damage u n i n o c u l a t e d  w i th  C. f a l c a t u m ;
E -  S im ula ted  s e v e r e  SCB damage i n o c u l a t e d  w i th  C. f a l c a t u n .
3 /  D i f f e r e n t l y  l e t t e r e d  col imn v a lu e s  a r e  s i g n i f i c a n t  a t  t h e  O.Ol l e v e l  o f  p r o b a b i l i t y  (Apr i l  c o u n t s ) ;  
on ly  m i l l a b l e  s t a l k s  were coun ted  i n  September ,  LSD (0 .05 )  4 ,8 09  f o r  comparison  between any 2 means 
w i t h i n  a column ( D u n n e t t ' s  p r o c e d u r e ) .
4 /  F ig u re s  w i t h i n  each  column ro  row accompanied by d i f f e r e n t  l e t t e r s  a r e  s i g n i f i c a n t  a t  the  0 .0 5  l e v e l  
o f  p r o b a b i l i t y  a c c o r d in g  t o  Duncan 's  m u l t i p l e  range  t e s t .
5/  LSD ( 0 .0 5 )  = 1 5 .5 ,  comparison between any 2 means; 16 .4  ( D u n n e t t ' s  p r o c e d u r e ) .
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y i e l d  o f  t r e a t m e n t  A ( 7 . 7  t o n s )  and t h a t  o f  t r e a t m e n t  E ( 5 . 9  t o n s ) .
D i f f e r e n c e s  were n o t  d e t e c t e d  i n  t h e  i n c i d e n c e s  o f  r e d  r o t  
i n f e c t i o n  when l i g h t  v s .  s e v e r e  SCB-damaged s u g a r c a n e  s t a l k s  
were compared.  Whereas bo th  t h e  bored  and t h e  unbored  ca nes  
a p p a r e n t l y  e x h i b i t e d  i n f e c t i v e  f u n g a l  s t a g e s  e x t e r n a l l y  ( 5 9 .5  vs .  
67.7% r e s p e c t i v e  r ed  r o t ) ,  on ly  i n  t h e  bored  ca nes  had t h e  red  
r o t  fungus  invaded  cane  t i s s u e s  ( 9 . 5  v s .  0%) a t  t h e  t im e  t h a t  
t h e  s u g a r c a n e  s t a l k s  were  sampled.
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DISCUSSION
W in te r  c o n d i t i o n s  d u r i n g  t h e  p r e s e n t  s t u d y  were m i l d - ^  compared 
w i t h  t h o s e  o f  t h e  y e a r s  i n  which s e r i o u s  r e d  r o t  e p i p h y t o t i c s  have 
o c c u r r e d  in  L o u i s i a n a  ( A b b o t t  1938) .  Dur ing t h e  p e r i o d  t h a t  t h e  
s e ed  cane  l a y  dormant  i n  s o i l  (Dec. 1980-Feb.  1 9 8 1 ) ,  t h e  a v e ra g e  
minimum and maximun t e m p e r a t u r e s  a t  D o n a l d s o n v i l l e ,  c a .  19 km 
from t h e  l o c a t i o n  o f  t h e  e x p e r i m e n t ,  were  4 . 7  and 1 6 .9 ° C ,  r e s p e c ­
t i v e l y ,  w i t h  below f r e e z i n g  t e m p e r a t u r e s  p r e v a i l i n g  on o n l y  6 days 
p e r  month .  R a i n f a l l  o f  1 . 8  cm, was r e c o r d e d  i n  Dec. 1980 and 21 .4  
cm in  Feb.  1981.  For t h e  1981-82  c ro p  y e a r ,  t h e  r e s p e c t i v e  
a v e r a g e  minimum and maximum t e m p e r a t u r e  r e a d i n g s  were 5 . 6  and 
l 7 . 7 uC w i t h  only 3 days  p e r  month o f  below f r e e z i n g  t e m p e r a t u r e s .
The r a i n f a l l  a v e r a g e  was 9 . 7  cm.
N o t w i t h s t a n d i n g  t h e  r e l a t i v e l y  m i l d  w i n t e r ,  s u g a r c a n e  t i l l e r  
emergence  in  s p r i n g  was i m p a i r e d  by s t a l k  r o t  f u n g i .  Data  o f  
T a b l e  1 i n d i c a t e  t h a t  a c t i v i t y  o f  fu n g i  was enhanced  i n  bo th  
s i m u l a t e d  and a c t u a l  damage c a u se d  by t h e  SCB. T h e i r  c o l l e c t i v e  
im p a c t  d e s t r o y e d  more s t a l k  and nodal  t i s s u e  c a u s i n g  a g r e a t  r e d u c ­
t i o n  in  t h e  emergence  o f  s u g a r  cane  t i l l e r s .  Hinds and O s b e r b e r g e r  
(1933)  and / \yquipa e t  a l .  (1979)  made s i m i l a r  o b s e r v a t i o n s  i n  t h e i r  
s t u d i e s  on t h e  e f f e c t s  o f  SCB damage on s u g a r c a n e  c ro p  de v e lo p m en t .  
As compared t o  check  p l o t s  ( T re a tm e n t  A) ,  t h e  s e v e r e  SCB-damage
—̂ Annual summary o f  c l i m a t o l o g i c a l  d a t a  f o r  L o u i s i a n a ,  p u b l i c a ­
t i o n  o f  t h e  N a t i o n a l  Ocean ic  and A tm osphe r ic  A d m i n i s t r a t i o n ,  U.S.  
D epa r tm en t  o f  Conmerce.
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C. f a l c a t u m  i n o c u l a t e d  ( T re a tm e n t  C) r e s u l t e d  i n  2x more r e d u c t i o n  
in  emergence  t h a n  d i d  t h e  s i m u l a t e d  s e v e r e  SCB-damage f a l c a t u m  
i n o c u l a t e d  (T re a tm e n t  E) .  I t  t h u s  i s  s u s p e c t e d  t h a t  d u r a t i o n  and 
i n t e n s i t y  o f  m i c r o b i a l  a c t i v i t y  i n  t h e  s t a l k  was more s e v e r e  in 
C t h a n  i n  E,  s u p p r e s s i n g  o r  p r e v e n t i n g  a c e r t a i n  amount (18.8%) 
o f  c rop  r eg ro w th  d u r i n g  s p r i n g .  The r e s u l t s  o b t a i n e d  from p l a n t i n g  
m ec h a n ic a l ly -d a m a g e d  seed  c a n es  i n  compar ison  w i t h  o t h e r  s eed  cane  
t r e a t m e n t  s u g g e s t  t h a t  t h e  c a p a b i l i t i e s  o f  weakly  p a r a s i t i c  a n d / o r  
s a p r o p h y t i c  m i c r o - o r g a n i s m s  t o  c a u s e  s e r i o u s  p l a n t  s t a n d  d e p l e t i o n  
p r e v i o u s l y  have been  u n d e r r a t e d .  The l i s t  o f  fu n g i  known t o  
c a u s e  o r  t o  be a s s o c i a t e d  w i t h  de c ay  o f  s u g a r c a n e  s e ed  p i e c e s  i n  
L o u i s i a n a  ( E d g e r to n  and Moreland 1920,  Yang 1974) i n c l u d e s  a l l  
o f  t h e  g e n e ra  o f  fu n g i  i s o l a t e d  from r o t t e d  c a n es  i n  t h i s  e x p e r i m e n t  
w i t h  t h e  n o t a b l e  e x c e p t i o n  o f  t h e  genus He lmin th ospor iu rn .
In 1951,  S t e i b  and C h i l t o n  o b t a i n e d  e v id e n c e  t h a t  cane  s t a l k s  
p l a n t e d  i n  t h e  F a l l  i n  L o u i s i a n a  a l m o s t  i n v a r i a b l y  were s u p e r ­
f i c i a l l y  i n f e c t e d  w i t h  r e d  r o t  and t h a t  t h e  d i s e a s e  t h u s  i s  
n a t u r a l l y  p e r p e t u a t e d .  T h i s  c l a im  has s i n c e  been s u b s t a n t i a t e d  
(S ingh  e t  a l .  1977 ,  Singh  1968) .  The p r e s e n c e  o f  t h e  r e d  r o t  
fungus  on a c t i v e l y  growing  v e g e t a t i v e  s h o o t s  was c o n f i r m e d  i n  our  
s t u d y .  Ev idence  a l s o  was found t h a t  SCB damage a l l o w  t h e  i n g r e s s  
o f  m i c r o - o r g a n i s m s ,  t h e  r e d  r o t  fun g u s  i n c l u d e d ,  i n t o  cane  s t a l k s .  
Our r e s u l t s  d i f f e r e d  from t h e  r e s u l t s  o f  s t u d i e s  i n  I n d i a  where 
s t a l k  b o r e r s  have been d e n i e d  any r o l e  i n  t h e  s p r e a d  o f  r e d  r o t  
as  a s e x u a l  s p o r e s  o f  t h e  fungus  have n o t  been found t o  i n i t i a t e  
i n f e c t i o n  when p l a c e d  i n  c o n t a c t  w i t h  bo re r -dam a ged  cane  t i s s u e s  
( A p p a l a n a r a s i a h  1974) .  In  o u r  s t u d y  t h e  d i s e a s e  s p r e a d  e x t e n s i v e l y
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f rom t h e  p o i n t  o f  i n o c u l a t i o n  t o  n e a r l y  a l l  o t h e r  i n t e r n o d e s  
( T a b le  1 ,  T re a t m e n t s  C and E) and t h e  fungus  was r e - i s o l a t e d  from 
t h o s e  l o c a t i o n s  i n  i n f e c t e d  c a n e s .  O th e r  s t u d i e s  i n  which b o r e r  
wounds were r e p o r t e d  t o  be i m p o r t a n t  p o r t a l s  o f  r e d  r o t  e n t r y  i n t o  
s u g a rc a n e  s t a l k s  i n c l u d e  t h o s e  o f  Manser (1 9 5 9 ) ,  A l fo n so  (1976) 
and Graca ( 1 9 7 6 ) .
The p o t e n t i a l s  f o r  c a u s i n g  economic l o s s e s  i n  s u g a r  p r o d u c t i o n  
has  been e v a l u a t e d  i n  p r e v i o u s  s t u d i e s  w i t h  SCB and the  r e d  r o t  
fungus  (McKaig e t  a l .  1936,  S i l v a  and Moraes 1977) .  However, t h e s e  
r e s e a r c h e r s  d i d  n o t  u t i l i z e  fu n g a l  i n o c u l a t i o n s  o r  s e p a r a t e  p l o t  
p l a n t i n g s  i n  an e x p e r i m e n t a l  d e s i g n .  U t i l i z i n g  seed  canes  w i t h  
v a r y i n g  d e g r e e s  o f  SCB damage, Hinds and O s t e r b e r g e r  (1933)  
m easu red  p l a n t  s t a n d  and y i e l d  and s p e c u l a t e d  on t h e  e f f e c t  o f  
SCB damage b e in g  a c c e n t u a t e d  by r e d  r o t .
In  ou r  s t u d y ,  SCB damage a c c e n t u a t e d  y i e l d  e f f e c t s  f rom r e d  r o t  
bo th  i n  t h e  p l a n t  and 1 s t  s t u b b l e  c ro p  c y c l e s .  Even w i t h  a d e q u a t e l y  
e f f e c t i v e  c o n t r o l  o f  SCB, s t a l k  r o t s  a d v e r s e l y  a f f e c t e d  c rop  
r a t o o n i n g  a b i l i t y  and p r o d u c t i v i t y  o f  t h e  1 s t  s t u b b l e  c ro p  ( s e e  
T a b le  3) c o n s i s t e n t  w i t h  s i m i l a r  o b s e r v a t i o n s  by S ingh  and Singh  
( 1 9 8 1 ) .
The p o t e n t i a l  f o r  SCB-red r o t  i n t e r a c t i o n s  unde r  f i e l d  c o n d i ­
t i o n s  has been shown t o  be s u b s t a n t i a l .  By e l i m i n a t i n g  o r  sub ­
s t a n t i a l l y  r e d u c i n g  SCB damage u s i n g  i n s e c t  c o n t r o l  p r o g ra m s ,  
t h e  im p a c t  o f  s t a l k  r o t  f u n g i  i s  g r e a t l y  r e d u c e d .  Thus we f e e l  
t h a t  t h e  i m p l e m e n ta t i o n  o f  t h e  i n t e g r a t e d  sys tem  o f  managing 
SCB P o p u l a t i o n s  has  h e lp e d  t o  c o n t a i n  r e d  r o t  as  an i m p o r t a n t
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d i s e a s e  f a c t o r  i n  t h e  p r o d u c t i o n  o f  s u g a rc a n e  i n  L o u i s i a n a .  Our 
work shows t h a t  damage by o t h e r  m ic r o -o r g a n i s m s  p r e s e n t  i n  t h e  s o i l  
e n v i ronm en t  i n  which  s u g a rc a n e  grows c a n n o t  be i g n o r e d ,  e s p e c i a l l y  
i f  seed  canes  p r e v i o u s l y  had been m e c h a n i c a l l y  o r  b o r e r  i n j u r e d .
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Based on s e a s o n - l o n g  2 y e a r  s u r v e y s  o f  management  p r a c t i c e s  
among s u g a rc a n e  p r o d u c e r s  i n  3 g e o g r a p h i c  a r e a s  o f  L o u i s i a n a ,  t h e  
e f f i c a c y  o f  c o n t r o l  o f  w eeds ,  r a t o o n  s t u n t i n g  d i s e a s e  (RSD), and t h e  
s u g a r c a n e  b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  v a r i e d  by c rop  
y e a r  and l o c a t i o n  o f  p r o d u c t i o n .
Poor  weed management  a c c o u n t e d  f o r  much o f  t h e  r e d u c t i o n  i n  
e s t i m a t e d  cane  y i e l d  ( P < 0 .0 1 ) ;  a l t e r i n g  s u b s t a n t i a l l y  t h e  e s t i m a t e d  
y i e l d s  o f  2nd s t u b b l e  c r o p ,  and p a r t i c u l a r l y  t h o s e  o f  farms s u r ­
veyed  i n  t h e  Bayou L a fo u rc h e  a r e a .
N o t w i t h s t a n d i n g  t h e  wide s p r e a d  use  o f  p rogeny  o f  h e a t -  
t r e a t e d  cane  as  s o u r c e s  f o r  s e e d ,  d i f f e r e n c e s  were  n o t  d e t e c t e d  
amont  c rop  y e a r s  o r  l o c a t i o n  in  t h e  i n c i d e n c e  o f  RSD. However, 
t h e  h e a t - t r e a t e d  cane  showed c a .  35,1% i n c r e a s e  i n  e s t i m a t e d  y i e l d .
The p e s t  management  sys tem  f o r  t h e  SCB was e f f e c t i v e  r e g a r d ­
l e s s  o f  c ro p  y e a r  o r  a r e a  s u r v e y e d .  S e a s o n - l o n g  SCB c o n t r o l  was 
a c h i e v e d  th r o u g h  t h e  use  o f  2 (1981) o r  3 (1982) p r o p e r l y  t imed 
a p p l i c a t i o n s  o f  i n s e c t i c i d e  r e s u l t i n g  in  an a v e r a g e  o f  6-9% bo red  
i n t e r n o d e s .
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INTRODUCTION
P e s t  c o n t r o l  i s  a m a jo r  component o f  s u g a r c a n e  c rop  p r o d u c t i o n  
in  L o u i s i a n a .  P e s t  c o n t r o l  d e c i s i o n s  a r e  b a sed  on e s t a b l i s h e d  
economic t h r e s h o l d s  w i t h  a c t i v a t i o n  o f  c o n t r o l  s t r a t e g i e s  
d e t e r m i n e d  from th e  l e v e l  o f  p e s t  abundance  and t h e  g r o w e r ' s  
c o n c e p t  o f  c o s t / b e n e f i t  r e l a t i o n s h i p s .  Because t h e  l a t t e r  i s  a 
s u b j e c t i v e  c r i t e r i o n ,  p e s t  c o n t r o l  p r a c t i c e s  i n  L o u i s i a n a  s u g a r ­
cane  f i e l d s  v a r y .
R e l a t i v e l y  few s t u d i e s  have been u n d e r t a k e n  t o  d e te r m in e  the  
e x t e n t  o f  such  v a r i a t i o n .  A s u rv e y  o f  grower management  p r a c t i c e s  
t h a t  r e l a t e  t o  p e s t  c o n t r o l  was i n i t i a t e d  t o  p r o v i d e  some 
p r e l i m i n a r y  i n f o r m a t i o n  on t h e  im pac t  and use o f  v a r i o u s  c o n t r o l  
p r o c e d u r e s .
A p prox im a te ly  60% o f  t h e  L o u i s i a n a  s u g a r c a n e  a c r e a g e  i s  
d e v o te d  t o  t h e  v a r i e t y ,  CP65-357,  s u s c e p t i b l e  b u t  t o l e r a n t  t o  
s u g a rc a n e  mosa ic  v i r u s  (SCMV) and r a t o o n  s t u n t i n g  d i s e a s e  (RSD), 
(Anonymous 1973 ) ,  and m o d e r a t e l y  r e s i s t a n t  t o  t h e  s u g a rc a n e  
b o r e r  (SCB), D i a t r a e a  s a c c h a r a l i s  ( F . ) ,  (Reagan 1982) .
Some o f  t h e  c o n t r o l  s t r a t e g i e s  c u r r e n t l y  u t i l i z e d  t o  m a i n t a i n  
i n s e c t ,  d i s e a s e  and weed p e s t s  a t  subeconomic l e v e l s  a r e :  (1)
h e a t - t r e a t m e n t  t o  d e c r e a s e  t h e  i n c i d e n c e  o f  RSD i n  seed  canes  
(Loupe and C a r v e r  1 9 76 ) ;  (2)  a p p l i c a t i o n s  o f  chemica l  h e r b i ­
c i d e s  f o r  t h e  s u p p r e s s i o n  o f  weeds (McCormick 1979) ;  and an 
i n t e g r a t e d  p e s t  management  system f o r  t h e  s u g a r c a n e  b o r e r  
(Reagan 1982) .  The re  a r e  no s p e c i f i c  c o n t r o l  t a c t i c s  d i r e c t e d
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a g a i n s t  t h e  v i r u s  c a u s i n g  s u g a rc a n e  m osa ic .
The o b j e c t i v e  o f  t h i s  s u r v e y ,  c onduc te d  d u r i n g  1981 and 1982, 
was t o  compare t h e  e f f i c a c y  o f  p e s t  management  p r a c t i c e s  be ing  
used  f o r  RSD,weed, and i n s e c t  c o n t r o l  on s e l e c t e d  farms among 
w i d e l y  s e p a r a t e d  a r e a s  o f  t h e  L o u i s i a n a  s u g a r c a n e  b e l t ,  u s ing  
a s y s t e m a t i c  p o i n t  s am pl ing  ap p ro a c h .
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MATERIALS AND METHODS
Five  s u g a rc a n e  companies  o r  i n d e p e n d e n t  growers  were randomly 
s e l e c t e d  from each  o f  3 g e o g r a p h i c a l  a r e a s  (Bayou Teche,
M i s s i s s i p p i  R i v e r  and Bunkie/Bayou L a fou rche )  o f  the  L o u i s i a n a  
s u g a r c a n e  a g ro e c o s y s t e m .  The grower  o r  f i e l d  o p e r a t i o n s  manager  
o f  each  farm was q u e s t i o n e d  t o  o b t a i n  i n f o r m a t i o n  r e g a r d i n g  c rop  
management  p r a c t i c e s .  P a r t i c u l a r  a t t e n t i o n  was p a i d  t o :  (1)
w h e t h e r  t h e  s eed  cane  was o r  was n o t  d e r i v e d  from h e a t - t r e a t e d  
c a n e ,  and i f  t h e y  w e re ,  t h e  method o f  t r e a t m e n t ;  and (2) programs 
d i r e c t e d  a g a i n s t  SCB and (3)  weeds .  Records were k e p t  by 
g e o g r a p h i c a l  a r e a  f o r  a p l a n t  c a n e ,  a 1 s t  s t u b b l e  and 2nd 
s t u b b l e  f i e l d  f o r  each  o f  15 growers  o r  com pan ies .  Only f i e l d s  o f  
CP65-357 were s e l e c t e d ;  and t h e  c l o s e s t  f i e l d s  o f  p l a n t ,  1 s t  and 
2nd s t u b b l e  c r o p s  were used .
The amount  o f  SCB damage was d e t e r m i n e d  d u r i n g  O c to b e r -  
November by examin in g  25 randomly s e l e c t e d  whole s t a l k s  f o r  t h e  
p r e s e n c e  o f  SCB e x i t  o r  e n t r a n c e  h o l e s .  The s t a l k s  and a l l  a d d i ­
t i o n a l  s am pl ings  were t a k e n  from 7 . 3  m l e n g t h  o f  row (0 .0 0 4  ha)  on 
t h e  10 th  row o f  e a ch  f i e l d .
In  1981,  RSD i n c i d e n c e  was a s s e s s e d  by l o n g i t u d i n a l l y  s l i c i n g  
m a tu r e  cane  s t a l k s  t o  d e t e c t  t h e  nodal symptoms o f  d i s c o l o r a t i o n  o f  
t h e  v a s c u l a r  b u n d le s  i n  t h e  nodal  p l e x u s  ( S t e i n d l  1961) .  Damann's 
(1983)  metaxylem a u t o f l u o r e s c e n c e  t e c h n i q u e  o f  d e t e c t i n g  RSD 
b a c t e r i a  in  t h e  s u g a r c a n e  t i s s u e  was used  t o  d e t e r m i n e  t h e  
i n c i d e n c e  o f  RSD in  1982.  Ten s t a l k s  p e r  f i e l d ,  t a k e n  d u r i n g  
S e p t e m b e r - O c t o b e r ,  were examined i n  t h e  1981 and 1982 s u r v e y .
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I n c i d e n c e  o f  s u g a rc a n e  m osa ic  v i r u s  was e v a l u a t e d  on t h e  b a s i s  
o f  t h e  p e r c e n t a g e  o f  s u g a rc a n e  s t o o l s  p e r  7 . 3  l e n g t h  o f  row w i t h  
a t  l e a s t  1 t i l l e r  showing v i s u a l  symptom {Abbott  1961) o f  i n f e c t i o n  
d u r i n g  t h e  3rd week in  June .
Weed i n f e s t a t i o n s ,  r e c o r d e d  in  November, i n  sample f i e l d s  in  
1981 were c a t e g o r i z e d  as  l i g h t ,  m o d e r a t e ,  or  s e v e r e  on t h e  b a s i s  
o f  an a r b i t r a r y  r a t i n g  s c a l e ;  r e s p e c t i v e l y ,  0 - 3 0 ,  31 -6 1 ,  and > 61 
weed p l a n t s  p e r  f i e l d  ( 7 . 3  m). In  1982,  weed abundance was 
v i s u a l l y  r a t e d  in  m id -Sep te m ber  as  % f o l i a r  c o v e r  o f  weed s p e c i e s  
i n  t h e  f i e l d .
To e s t i m a t e  cane  y i e l d ,  t h e  number o f  m i l l a b l e  s t a l k s / 7 . 3  m 
row was m u l t i p l i e d  by t h e  a v e ra g e  w e i g h t / s t a l k  which was found by 
t a k i n g  t h e  w e i g h t  o f  25 s t a l k s  randomly s e l e c t e d  from t h e  10 t h  row 
o f  each  f i e l d .  Y ie ld  e v a l u a t i o n s  were c a r r i e d  o u t  d u r i n g  O c to b e r -  
November, 1981,  and in  Sep tem ber ,  1982.
Data were a n a l y s e d  by v a r i a n c e  methods f o r  a s p l i t  p l o t  
e x p e r i m e n t a l  d e s ig n  w i t h  g e o g r a p h i c a l  a r e a  o f  s u g a rc a n e  p r o d u c t i o n  
as  whole p l o t  and t h e  c rop  y e a r  as  s u b p l o t .
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RESULTS
During b o th  y e a r s  o f  t h e  s u r v e y ,  mos t  o f  t h e  sample f i e l d s  
r e q u i r e d  i n s e c t i c i d e  a p p l i c a t i o n s  t o  a v o id  y i e l d  l o s s  due t o  SCB.
An a v e r a g e  o f  2 i n s e c t i c i d e  a p p l i c a t i o n s  were made t o  t h e  f i e l d s  
s u rv e y e d  in  1981 and 3 a p p l i c a t i o n s  were  used  in  1982. T a b le  1 
compares  SCB damage by c ro p  y e a r  and by f i e l d  l o c a t i o n .  The mean 
l e v e l s  o f  SCB damage were  6 . 3  and 8.1% in  1981 and 1982,  r e s p e c ­
t i v e l y .  S l i g h t  g e o g r a p h i c a l  v a r i a t i o n s  were d e t e c t e d  in  t h e  
i n t e n s i t i e s  o f  SCB damage, w i t h  t h e  Bayou Teche a r e a  having  th e  
mos t  SCB damage.
F i e l d s  p l a n t e d  w i t h  p rogeny  o f  h e a t - t r e a t e d  ca nes  com pr i sed  
66.7% o f  t h e  t o t a l  number samples  i n  1981,  and 84.4% in  1982.  There  
was more e x t e n s i v e  use  o f  t h e  h o t - w a t e r  method o f  t r e a t m e n t  t h a n  
t h e  a e r a t e d - s t e a m  method ( s e e  T a b le  2 ) .
Of t h e  f i e l d s  checked i n  1981,  5 (11.1%) showed some l e v e l s  o f  
RSD based  on v i s u a l  symptoms. In  1982,  t h e  o c c u r r e n c e  o f  RSD was 
c o n f i r m e d  i n  ov e r  50% o f  t h e  f i e l d s .  G r e a t e r  i n c i d e n c e  o f  t h e  
d i s e a s e  was found in  t h e  f i e l d s  sampled a lo n g  Bayou Teche t h a n  in  
t h o s e  o f  Bayou L a fou rc he  o r  M i s s i s s i p p i  R i v e r  ( s e e  T a b l e  1 ) .  P l a n t  
cane  and 1 s t  s t u b b l e  samples  showed s i m i l a r  i n c i d e n c e s  o f  RSD. 
I n c r e a s e  i n  y i e l d  o c c u r r e d  as  a r e s u l t  o f  h e a t  t r e a t m e n t  (T ab le  2 ) .  
However, d a t a  do n o t  s u p p o r t  a d e c r e a s e  i n  t h e  i n c i d e n c e  o f  RSD 
as  a r e s u l t  o f  h e a t  t r e a t m e n t .
I n c i d e n c e  o f  SCMV d i s e a s e  was h i g h ,  80-100% i n f e c t e d  s t o o l s ,  
among a l l  t h e  s u g a rc a n e  f i e l d s  i n c l u d e d  i n  our  s u r v e y .
Table 1. Pest damage by crop year and geographical area in the Louisiana sugarcane agroecosystem in 1982.
% R S D  I n c i d e n c e ^
% I n t e r n o d e s  B o r e d  b y  S C B ^
B a y o u
L a f o u r c h e
M i s s i s s i p p i
R i v e r
B a y o u
T e c h e
X L a f o u r c h e
M i s s i s ­
s i p p i
R i v e r
B a y o u
T e c h e XC r o p  Y e a r S t a l k F i e l d S t a l k  F i e l d S t a l k F i e l d
P l a n t  c a n e 3 4 . 0 ( 8 0 . 0 ) 2 6 . 0  ( 4 0 . 0 ) 3 4 . 0 ( 1 0 0 . 0 ) 3 1 . 3  ( 7 3 . 0 ) 7 . 2 6 . 8 1 2 . 5 8 . 8
1 s t  s t u b b l e 3 4 . 0 ( 6 0 . 0 ) 0 . 0  ( 0 . 0 ) 6 0 . 0 ( 8 0 . 0 ) 3 1 . 3  ( 4 7 . 0 ) 6 . 5 2 . 9 1 4 . 5 8 . 0
2 n d  s t u b b l e 2 4 . 0 ( 4 0 . 0 ) 1 6 . 0  ( 2 0 . 0 ) 4 2 . 0 ( 6 0 . 0 ) 2 7 . 3  ( 4 0 . 0 ) 6 . 0 3 . 4 1 2 . 5 7 . 3
L o c a t i o n  m e a n  3 0 . 7 6 0 . 0 1 4 . 0  2 0 . 0 4 5 . 3 8 0 . 0 6 . 6 4 . 4 1 3 . 2
1 /  S a m p l e  s i z e :  4 5  s u g a r c a n e  f i e l d s ;  s a m p l e  f o r  e a c h  o f  5  f a r m s  i n  t h e  3  a r e a s  c o m p r i s e d  o f ,  f i e l d  e a c h  o f  t h e  
c l o s e s t  p l a n t ,  1 s t  a n d  2 n d  s t u b b l e  C P 6 5 - 3 5 7 .
2 /  C o m p u t e d  f r o m  t h e  n u t i b e r  p e r  1 0 - s t a l k  s a m p l e s  f o u n d  t o  h a r b o u r  t h e  R S D  b a c t e r i u m  w i t h i n  x y l e m  t i s s u e s ,
v e r i f i e d  b y  l a b o r a t o r y  a n a l y s i s ;  v a l u e s  i n  p a r e n t h e s e s  w e r e  c o m p u t e d  f r o m  t h e  n t m b e r  o f  f i e l d s  w i t h  a t  l e a s t  
1  R S D - i n f e s t e d  s t a l k .
3 /  C o m p u t e d  f r o m  t h e  ntmber o f  S C B  b o r e d  i n t e r n o d e s  f o u n d  i n  2 5  r a n d o m  s e l e c t e d  w h o l e  s t a l k s  p e r  7 . 3  m  r o w .
cnw
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Tab le  2 .  Compara t ive  i n c i d e n c e  o f  RSD f o l l o w i n g  f a r m e r  p r a c t i c e s  
u s in g  two methods o f  h e a t  t r e a t i n g  v e g e t a t i v e  c u t t i n g s  o f  
s u g a rc a n e  t o  r e d u c e  r a t o o n  s t u n t i n g  d i s e a s e  (CP65-357; 1981-82) .
Method of Sample f i e l d s Metr i  c
I n c r e a s e  
in  tonnage
c o n t r o l l i n g u t i l i z i n g % RSD- 
i n c i d e n c e -
to n s  of ove r
RSD method (% )! / c a n e / h a u n t r e a t e d
Hot w a te r 4 0 .0
1981
57 .5 4 3 . 5
A e r a te d  s team 27 .0 — 59 .9 49 .4
U n t r e a t e d 3 3 .0 — 40.1 —
Hot w a te r 58 .0
1982
3 2 .3 70 .6 25 .0
A e r a t e d  s team 27 .0 2 5 .0 8 2 .8 4 6 .5
U n t r e a t e d 16 .0 30 .0 5 6 .5 —
X /  F o r t y - f i v e  f i e l d s  p e r  y e a r  were s e l e c t e d  a lo n g  3 g e o g r a p h i c a l  
a r e a s  (Bayou T e c he ,  M i s s i s s i p p i  R i v e r  and Bunkie /Bayou 
L a F o u rc h e ) ;  f i g u r e s  a r e  a v e r a g e  v a l u e s  f o r  a p l a n t  c a n e ,
1 s t  and 2nd s t u b b l e  c r o p s .
2 /  Based on e x a m i n a t i o n  o f  10 randomly  s e l e c t e d  whole s t a l k s  
p e r  7 . 3  m on t h e  10 th  row o f  e a c h  f i e l d  f o r  t h e  p r e s e n c e  o f  
t h e  r a t o o n  s t u n t i n g  d i s e a s e  b a c t e r i u m ;  d a t a  in  1981 a r e  
q u e s t i o n a l  be ,  a s  o n ly  v i s u a l  d e t e r m i n a t i o n s  were u t i l i z e d  
i n  comparison  w i t h  m i c r o s c o p i c  ( l a b o r a t o r y )  and v i s u a l  
d e t e r m i n a t i o n  f o r  t h o s e  c o l l e c t e d  i n  1982.
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Weed i n t r u s i o n s  i n t o  f i e l d s  i n c r e a s e d  from p l a n t  cane  t o  the  
2nd s t u b b l e  c ro p  (P < 0 .01) -  Weed abundance  a l s o  v a r i e d  by 
g e o g r a p h i c a l  a r e a .  More i n t e n s e  weed c o m p e t i t i o n  o c c u r r e d  in  t h e  
Bayou La fourche  a r e a  t h a n  in  t h e  2 o t h e r  a r e a s  su rveyed  (Tab le  3 ) .  
Among t h e  m a j o r  management  p r a c t i c e s  a n t i c i p a t e d  t o  a f f e c t  y i e l d  
p o t e n t i a l ,  poor  weed management  mos t  f r e q u e n t l y  was found among 
th e  f i e l d s  hav ing  t h e  l o w e s t  y i e l d s .  Weeds in  t h e  f a m i l y  Gramineae 
were  t h e  most  dom inan t  r e g a r d l e s s  o f  c ro p  y e a r  o r  g e o g ra p h i c a l  
a r e a  o f  s u g a rc a n e  p r o d u c t i o n .
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T a b le  3. P e r c e n t  f o l i a r  c o v e r  o f  weeds w i t h i n  f i e l d s  o f  
s u g a r c a n e  d i f f e r i n g  in  c ro p  y e a r  and i n  g e o g r a p h i c a l  a r e a  
(Sep tem ber  14 -2 0 ,  1982) .
Crop y e a r
Bayou
Lafourche
Mi s s i  s s i p p i  
R iv e r
Bayou
Teche A v e r a g e ^
P l a n t  cane 11 .5 1 6 .9 2 . 8 10 .4 a
1 s t  s t u b b l e 4 5 .5 3 9 .6 6 . 5 3 0 . 5ab
2nd s t u b b l e 91 .0 39.1 3 4 .0 54.7b
L o c a t i o n  mean 4 9 .3 3 1 .9 1 4 .3
V  Column and row v a l u e s  n o t  fo l l o w e d  by t h e  same l e t t e r  a r e  
s i g n i f i c a n t l y  d i f f e r e n t  (P < 0 .0 1 ) .
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DISCUSSION
Sugarcane  b o r e r  damage a c c o u n te d  f o r  v e r y  l i t t l e  o f  t h e  v a r i a ­
b i l i t y  i n  cane y i e l d  a p p a r e n t l y  b e c au s e  o f  t h e  low l e v e l s  o f  damage 
found t h r o u g h o u t  t h e  a r e a s  s u rv e y e d .  I t  i s  r e a s s u r i n g  t h a t  t h e  
p e s t  management system used a g a i n s t  t h e  SCB i s  e f f e c t i v e .  The 
s u p p r e s s i v e  e f f e c t s  o f  i n s e c t i c i d e s  i s  su p p le m e n ta ry  t o  s i m i l a r  
e f f e c t s  due t o  i n c r e a s i n g  u t i l i z a t i o n  o f  b o r e r  r e s i s t a n t  commercial  
v a r i e t i e s ,  a c t i v i t i e s  o f  b e n e f i c i a l ,  p r e d a t o r y  a r t h r o p o d s  and 
w e a t h e r - r e l a t e d  m o r t a l i t y  o f  d i f f e r e n t  s t a g e s  o f  SCB o r  t h e  d i s r u p ­
t i o n  o f  i t s  l i f e - c y c l e  (Reagan 1982) .  The e f f e c t i v e  c o n t r o l  o f  the  
SCB d e m o n s t r a t e s  t h e  v a l u e  o f  b a s i n g  p e s t  c o n t r o l  d e c i s i o n s  on 
economic t h r e s h o l d  p r i n c i p l e s .  Many s u g a r c a n e  growers  have r e a l i z e d  
t h a t  t h e  expense  o f  o b t a i n i n g  s c o u t i n g  r e p o r t s  f rom p r i v a t e  p e s t  
management  c o n s u l t a n t s  i s  o f f s e t  by s a v i n g s  i n  t h e  c o s t  o f  u n n e c e s ­
s a r y  o r  i m p r o p e r l y  t im ed  i n s e c t i c i d e  a p p l i c a t i o n s .
Grower aw areness  o f  t h e  y i e l d  r e d u c i n g  c a p a b i l i t i e s  o f  t h e  RSD 
b a c t e r i u m  has been a s s o c i a t e d  w i t h  u t i l i z a t i o n  o f  h e a t - t r e a t e d  seed  
canes  i n  L o u i s i a n a .  The e a s e  o f  t e m p e r a t u r e  c o n t r o l  and t h e  s h o r t e r  
t r e a t m e n t  t im e  r e q u i r e d  a r e  p r o b a b l e  r e a s o n s  why h o t  w a t e r  i s  t h e  
more p r e f e r r e d  method o f  h e a t  t r e a t m e n t  (Damannand Benda 1983) .
Our d a t a  on RSD i n c i d e n c e  i s  c o n s e r v a t i v e  and must  be viewed 
w i t h  some r e s e r v a t i o n s  be c ause  o f  t h e  smal l  sample  s i z e  p e r  f i e l d  
which i n c r e a s e s  t h e  p o s s i b i l i t y  f o r  s a m p l in g  e r r o r .  The high 
i n c i d e n c e  o f  RSD i n  p l a n t  cane  o b t a i n e d  from a h e a t - t r e a t e d  s o u rc e  
c a n n o t  be e x p l a i n e d  w i t h i n  t h e  c o n f i n e s  o f  t h i s  s u r v e y .  However,
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t h e r e  a r e  o t h e r  p o s s i b i l i t i e s  in  a d d i t i o n  t o  o r  s e p a r a t e  from sampl ing  
e r r o r :  (1)  h e a t - t r e a t m e n t  i n c r e a s e d  y i e l d  w i t h  l i t t l e  e f f e c t  on RSD
i n c i d e n c e ,  (2) l a c k  o f  u n i f o r m i t y  and c o n s i s t e n c y  i n  t h e  h e a t -  
t r e a t i n g  p r o c e s s e s  used by t h e  growers  s a m p le d ,  (3)  r a p i d  s p r e a d  o f  
RSD ( f o l l o w i n g  h e a t  t r e a t m e n t )  w i t h i n  f i e l d s  which  were  used to  
p l a n t  t h e  c ro p  e v a l u a t e d ,  (4)  p o s s i b i l i t y  t h a t  some o f  t h e  f a n n e r s  
i n t e r v i e w e d  were m i s t a k e n  as  t o  w h e th e r  t h e  f i e l d s  s t u d i e d  a c t u a l l y  
were "progeny  o f  h e a t - t r e a t e d "  s u g a r c a n e ,  and (5)  t h e  p o s s i b i l i t y  
t h a t  t h e s e  canes  c o u ld  have been t h e  progeny o f  r e s i d u a l l y  i n f e c t e d  
s u g a rc a n e  c a r r i e d  t h r o u g h  t h e  h e a t - t r e a t e d  p r o c e s s .
I t  i s  known t h a t  e s c a p e  from s u c c e s s f u l  h e a t  t r e a t m e n t  o c c u r s .
T h i s  l a c k  o f  c om ple te  RSD c o n t r o l  has been a t t r i b u t e d  t o  " v a r i a ­
b i l i t y  i n h e r e n t  in  t h e  h e a t  t r e a t m e n t  s y s te m ,  which i n c l u d e s  
equ ipm en t  and o p e r a t o r  d i f f e r e n c e s "  (Damann and Benda 1983) .
Because  ou r  d a t a  show s u b s t a n t i a l  y i e l d  i n c r e a s e s  o f  h e a t  t r e a t e d  
s u g a r c a n e  hav in g  RSD ( v s .  n o n - h e a t - t r e a t e d ) , we f e e l  a d d i t i o n a l  
r e s e a r c h  c o n s i d e r a t i o n  s hou ld  f u r t h e r  a d d r e s s  t h e  r e l a t i v e  p o t e n t i a l  
d i f f e r e n c e s  o f  h e a t  t r e a t i n g  p r e d o m i n a n t ly  d i s e a s e - f r e e  s u g a rc a n e  
i n  com par i son  t o  h e a t  t r e a t i n g  s u g a rc a n e  h e a v i l y  i n f e c t e d  w i t h  RSD.
L i t t l e  e f f o r t  has been made t o  improve t h e  c o m p e t i t i v e  s u c c e s s  
o f  s u g a r c a n e  a g a i n s t  weeds by u t i l i z i n g  p l a n t  b r e e d i n g  a p p r o a c h e s .  
Thus ,  t h e r e  i s  a r e l i a n c e  upon c hem ica l  h e r b i c i d e s  f o r  weed c o n t r o l .  
H e r b i c i d e  f o r m u l a t i o n s  used  t o  c o n t r o l  weeds i n  t h e  f i e l d s  s u rve ye d  
and t h e  r a t e s  o f  a p p l i c a t i o n  v a r i e d ,  c o n t r i b u t i n g ,  a t  l e a s t  
p a r t i a l l y ,  t o  t h e  wide v a r i a t i o n  o b s e rv e d  r e l a t i v e  t o  s u c c e s s  o f
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weed c o n t r o l  o p e r a t i o n s .  A no the r  f a c t o r  c o u ld  be t a r d i n e s s  on t h e  
p a r t  o f  some growers  i n  i n i t i a t i n g  weed c o n t r o l  o p e r a t i o n s .  Weed 
c o m p e t i t i o n  w i t h  c ro p  p l a n t s  has a s i g n i f i c a n t l y  a d v e r s e  e f f e c t  on 
s u g a rc a n e  p r o d u c t i o n  as  shown by t h e  n e g a t i v e  c o r r e l a t i o n ,  
r  = - 0 . 5  (P<0.01 ) found be tween  % f o l i a r  c o v e r  and e s t i m a t e d  cane  
tonnage  p r i o r  t o  c o v a r i a n c e  p a r t i t i o n i n g  o u t  o f  o t h e r  v a r i a t i o n s  
(1982 d a t a ) .
In  c o n c l u s i o n ,  some form o f  c ro p  p r o t e c t i o n  i s  a b s o l u t e l y  e s s e n ­
t i a l  f o r  t h e  p r o f i t a b l e  p r o d u c t i o n  o f  s u g a r c a n e  i n  L o u i s i a n a  because  
i n s e c t ,  d i s e a s e  and weed p e s t s  have t h e  p o t e n t i a l  t o  c a u s e  economic 
l o s s .  The c o n c e p t  o f  t o t a l  p e s t  c o n t r o l ,  w i t h  g rowers  making e v e ry  
e f f o r t  t o  e l i m i n a t e  a l l  p e s t s  from t h e i r  f i e l d s ,  does  n o t  make 
economic s e n se  and i s  n o t  f o l l o w e d  by t h e  m a j o r i t y  o f  s u g a rc a n e  
growers  i n  L o u i s i a n a .  I n s t e a d ,  s u g a rc a n e  p r o c u d e r s  o p e r a t e  a c c o r d i n g  
t o  a p r o d u c t i o n  fo rm u la  t h a t  r e l a t e s  i n p u t s  and o u t p u t s .  Grower 
d e c i s i o n s  t o  u t i l i z e  l e s s  t h a n  t h e  opt im un i n v e s t m e n t s  i n  p e s t  
c o n t r o l  s t r a t e g i e s  and t a c t i c s  a r e  p r o b a b l e  f a c t o r s  c a u s i n g  most  o f  
t h e  o b s e rv e d  v a r i a t i o n  in  p e s t  c o n t r o l  e f f i c a c y .  On t h e  o t h e r  hand,  
some p e s t  c o n t r o l  t a c t i c s  now a v a i l a b l e  t o  combat  p e s t  a t t a c k  may 
be g r o s s l y  i n a d e q u a t e .  The r e s u l t s  o f  t h i s  s u rv e y  s u g g e s t  a need f o r  
changes  i n  t h e  d i r e c t i o n  o f  r e s e a r c h .  C o n t in u e d  p r o g r e s s  i s  e s s e n ­
t i a l  i n  t h e  a r e a  o f  weed management;  d i s c i p l i n a r y  r e s e a r c h  must  be 
b a l a n c e d  by i n t e r - d i s c i p l i n a r y  r e s e a r c h  i n  o r d e r  t o  f o r m u l a t e  an 
o v e r a l l  p e s t  management  s t r a t e g y  t o  cope w i t h  complexes  o f  p e s t s  
r a t h e r  than  i n d i v i d u a l  p e s t s .
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A p p e n d ix  A - T a b l e  1 . - - R e s p o n s e  o f  s u g a rc a n e  t o  d i f f e r e n t  d e g re e s  o f  i n f e c t i o n  by RSD b a c t e r iu m
and i n j u r y  by th e  s u g a rc a n e  b o r e r :  Cane y i e l d  ( 1 s t  s t u b b l e  C P 6 5 -3 5 7 ,  1 9 8 2 ) .
Trea tm en t
Cane tonnage -^  by lev . . ;  o f  
SCB damage ( % i n t e r n o d e s  bored)
Light{3.6%) M odera te (9.1%) Heavy(16.3%)
Combi ned
r e l a t i v e  t o  RSD-'2/
Severe  SCB damage on seed  c a n e ,
RS D-inocu la ted  p l a n t s  86 .64
L i g h t  SCB damage on seed cane ,
RSD-inocu lated  p l a n t s  73 .20
Severe  SCB damage on seed ca ne ,
RSD-free p l a n t s  89 .22
L ig h t  SCB damate on seed  cane ,













-^LSD (0 .05 )  = 11 .1 2 ;  f i g u r e s  a r e  means o f  5 t r e a t m e n t  r e p l i c a t i o n s .
-^Means s i g n i f i c a n t l y  d i f f e r e n t  (P < 0 . 0 5 ) ;  t h e  r e s p e c t i v e  mean l e v e l s  o f  RSD i n f e c t i o n s  were 
6 3 .0  and 0%.
A p p e n d ix  A - T a b l e  2 . — R esponse o f  s u g a rc a n e  t o  d i f f e r e n t  d e g re e s  o f  i n f e c t i o n  by RSD b a c t e r iu m
and i n j u r y  by t h e  s u g a rc a n e  b o r e r :  S u g a r  y i e l d  ( 1 s t  s t u b b l e  C P 6 5 -3 5 7 ,  1 9 8 2 ) .
Sugar  y i e l d - ^  by l e v e l  o f  
SCB damage ( % i n t e r n o d e s  bored) X
r e l a t i v e  t o  RSDT rea tmen t  L ight(3 .6%) Moderate(9.1%) Heavy(16.3%)
Seve re  SCB damage on seed  c a n e ,  
RSD-inocu la ted  p l a n t s 6 .18 5.30 4 .74
L i g h t  SCB damage on seed  cane ,  
RS D-inocu lated  p l a n t s 5.11 5.30 5 .39
X RSD-in fected 
= 5.34
Severe  SCB damage on seed cane ,  
RSD-free p l a n t s 6 .15 4 .9 8 5.60
L i g h t  SCB damage on seed  c ane ,  
RSD-free p l a n t s 5.34 5.60 6 .09
X RSD-free 
= 5.63
X r e l a t i v e  t o  l e v e l  o f  SCB damage 5.70 5.30 5.46
- ^ T o n s / h a ,  f i g u r e s  a r e  means o f  5 r e p l i c a t e s .
Appendix B-Table  1 . - -A n a ly s e s  o f  v a r i a n c e  o f  y i e l d ,  p l a n t  p o p u l a t i o n  and o t h e r  components o f  y i e l d  
( p l a n t  c a n e ,  1981) .
V a r i a b l e
Source o f  
v a r i a t i o n
Degree
of
freedom Mean sq u a re F
R2
(C.V.)
Tota l  no.  l a t e r a l  
buds p l a n t e d
Tota l 70
0 .7 9
( 5 .2 )
Rep 17 2 ,8 9 1 ,3 3 2 .3 0 1.71NS
Seed cane 1 2 ,8 2 2 ,2 1 6 ,8 1 8 .1 9 167.19**
E r r o r 52 16 ,880 ,599 .89
Es t im a te d  no. 
v i a b l e  l a t e r a l  




Rep 17 3 ,6 3 2 ,283 .80 1.29NS
Seed cane 1 6 ,6 4 5 ,1 0 8 .0 0 2.36NS
A p p e n d ix  B - T a b l e  1 . —  { c o n t i n u e d )
V a r i a b l e
Source  o f  
v a r i a t i o n
Degree
o f
freedom Mean square F
R2
(C.V.)
E r r o r 52 2 ,8 1 5 ,7 2 3 .9 0
P l a n t  p o p u l a t i o n  




Rep 17 1 3 ,437 ,793 .00 0.34NS
Seed cane 1 22 ,528 ,064 .00 0.57NS
E r r o r 52 3 9 ,5 2 2 ,920 .00
P l a n t  p o p u l a t i o n  




Rep 17 8 6 ,7 3 1 ,360 .00 0.76NS
Seed cane 1 8 9 ,0 8 0 ,955 .00 0.78NS
A p p e n d ix  B - T a b l e  1 . —  { c o n t i n u e d )
V a r i a b l e
Source o f  
v a r i a t i o n
Degree
o f
freedom Mean square F
R2
(C.V.)
E r ro r 52 114 ,1 20 ,2 11 .4 5
P l a n t  p o p u l a t i o n  




Rep 17 8 ,0 5 9 ,1 0 0 .6 0 0.17NS
Seed cane 1 123 ,922 ,9 45 .0 9 2.61NS
E r ro r 52 47 ,4 0 6 ,4 7 4 .5 0
Germina t ion
Total 70
Rep 17 13 .18 0 . 1 2NS
Seed cane 1 110.25 0.99NS
E r r o r 52 111.42
A p p e n d ix  B - T a b l e  1 . —  ( c o n t i n u e d )
V a r i a b l e
Source o f  
v a r i a t i o n
Degree
o f
freedom Mean squa re F
R2
(C.V.)




Rep 4 179.11 9 .19**
Whole 2 13 ,2 30 .7 9 678.85**
Rep x Whole 8 119.08 6 .11**
Seed cane 1 0 .39 0 .0 2
Whole x Seed cane 2 0 .1 9 0.01
E r r o r 40 19.49
Sucrose
0.41
( 9 .1 )
T o ta l 57
Rep 4 9.37 4.04NS
Whole 2 7 .26 3.13*
A p p e n d ix  B - T a b l e  1 . —  { c o n t i n u e d )
V a r i a b l e
Source  o f  
v a r i a t i o n
Degree
o f
freedom Mean s qua re F
R2
(C.V.)
Rep x Whole 8 1.02 0.44NS
Seed cane 1 . 0 .9 2 1.26NS
Whole x Seed cane 2 0 .67 0.29NS
E r r o r 40 2.32




Rep 4 109 ,131 ,480 .0 0 1.8NS
Whole 2 333 ,457 ,300 .0 0 5.5**
Rep x Whole 8 4 7 ,2 9 0 ,3 0 8 .0 0 0.78**
Seed cane 1 20 ,6 13 ,724 .00 0.34NS
Whole x Seed cane 2 132 ,7 76 ,6 30 .0 0
E r r o r 40 6 0 ,6 28 ,599 .53
A p p e n d ix  B - T a b l e  1 . - - ( c o n t i n u e d )
V a r i a b l e
Source  o f  
v a r i a t i o n
Degree
o f
freedom Mean squa re F
R2
(C.V.)




Rep 4 .0172 3 .74
Whole 2 .3179 69 .10
Rep x Whole 8 .0059 1 .29
Seed cane 1 .0005 0:01
Whole x Seed cane 2 .0036 .79
E r r o r 40 .0046
Tons o f  Cane/ha
0 .67
( 11 . 6 )
T ota l 57
A p p e n d ix  B - T a b l e  1 . - - ( c o n t i n u e d )
V a r i a b l e
Source o f  
v a r i a t i o n
Degree
o f
freedom Mean sq u a re F
R2
(C.V.)
Rep 4 315.38 2.32NS
Whole 2 4 ,3 2 2 .8 9 31.80**
Rep x Whole 8 77.48 0.57NS
Seed cane 1 40 .78 0.30NS
Whole x Seed cane 2 401.02 2.95NS
E r r o r 40 135.94




Rep 4 1.77 4.02**
Whole 2 7.07 16.07**
Rep x Whole 8 0.21 0.49NS
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A p p e n d ix  B - T a b l e  1 . —  ( c o n t i n u e d )
V a r i a b l e
Source of  
v a r i a t i o n  
by v a r i a b l e
Degree
o f
freedom Mean square F
R2
(C.V.)
Seed cane 1 0.71 1.61NS
Whole x Seed cane 2 1 .09 0.44NS
E r r o r 40 2 .48




Appendix B-Table  2 . — A n a l y s i s  o f  v a r i a n c e  o f  y i e l d  o f  1 s t  
s t u b b l e  c ro p  a f f l i c t e d  t o  d i f f e r e n t  d e g re e s  w i t h  RSD i n f e c t i o n  and 
SCB damage.
Source  o f  
v a r i a t i o n  
by v a r i a b l e
Degree
o f
freedom Mean sq u a re F
R2
(C.V.)
No. T i l l e r / h a ,  
Apr. 1 , 1982
0 .6 5
(2 1 .6 0 )
T o ta l 45
Rep 4 376 ,5 5 0 ,1 8 0 3 .6 5 *
Whole 2 4 7 9 ,8 4 2 ,0 1 0 4 .6 5 *
Rep x Whole 8 4 4 ,3 7 2 ,4 8 7 0.43NS
Di s e a s e 1 6 ,1 9 1 ,5 1 0 0.06NS
Seed cane 1 154 ,7 8 7 ,7 5 0 1.50NS
D i s e a s e  x Seed cane  1 2 89 ,969 ,040 2.81NS
Whole x D i s e a s e 2 5 6 ,7 5 5 ,5 0 7 0.55NS
Whole x Seed cane 2 3 1 4 ,7 3 5 ,0 8 0 3.05NS
Whole x D i s e a s e  x 
Seed cane 2 1 6 ,5 1 0 ,6 9 3 0 . 1 6NS
E r r o r 22 1 0 3 ,1 9 1 , 8 3 5 . 3
M i l l a b l e  S t a l k s / h a
0 .3 8
( 8 . 6 )
T o t a l 45
Rep 4 4 1 ,4 9 8 ,4 4 8 0.68NS
Whole 2 3 1 ,1 2 3 ,8 3 6 0 . 5 1 NS
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A p p e n d ix  B - T a b l e  2 . — ( c o n t i n u e d )
S ourc e  o f  
v a r i a t i o n  
by v a r i a b l e
Degree
o f
freedom Mean sq u a re F
R2
(C.V.)
Rep x Whole 8 3 2 ,3 4 4 ,3 7 8 0.53NS
D i s e a s e 1 1 ,2 2 0 ,5 4 3 0.02NS
Seed cane 1 0 O.OONS
D i s e a s e  x Seed cane 1 3 9 ,6 6 7 ,6 3 4 0.65NS
Whole x D i s e a s e 2 6 9 ,5 7 0 ,9 2 7 1. HNS
Whole x Seed cane 2 12 ,8 1 5 ,6 9 7 0.21NS
Whole x D i s e a s e  x 
Seed  cane 2 17 ,6 9 7 ,8 6 7 0.29NS
E r r o r 22 6 1 ,0 2 7 ,1 2 9
Mean S t a l k  Weight
0 .5 7
( 1 2 .4 )
To ta l 45
Rep 4 0 .00933 0.98NS
Whole 2 0.00371 0.39NS
Rep x Whole 8 0 .00866 0.91NS
D i s e a s e 1 0 .08749 9 .19**
Seed cane 1 0 .00838 0.88NS
D i s e a s e  x Seed  cane 1 0 .00209 0.22NS
Whole x D i s e a s e 2 0 .00305 0.32NS
Whole x Seed cane 2 0 .00828 Q.87NS
Whole x D i s e a s e  x 
Seed cane 2 0 .00923 0.97NS
E r r o r 22 0 .00952
A p p e n d ix  B - T a b l e  2 . — ( c o n t i n u e d )
9 0
Source  o f  
v a r i a t i o n  
by v a r i a b l e
Degree
of
freedom Mean s q u a re F
R2
( c . v . )
S uc rose
0 .5 0
( 6 .6 )
T o ta l 45
Rep 4 1.26875 1.65NS
Whole 2 0.007689 0 . IONS
Rep x Whole 8 0 .7 8432 1.02NS
D i s e a s e 1 1.00731 1.31NS
Seed cane 1 1 .3 2258 1.72NS
D i s e a s e  x Seed cane 1 0 .7 3818 0.96NS
Whole x D i s e a s e 2 0 .06920 0.09NS
Whole x Seed cane 2 0 .32295 0.42NS
Whole x D i s e a s e  x 
Seed cane 2 0 .4 1523 0.54NS
E r r o r 22 0 .7 6894
Tons o f  s u g a r / h a
0 .5 2
(1 6 .6 )
T o ta l 45
Rep 4 1.593717 1.93NS
Whole 2 0 .181667 0.22NS
Rep x Whole 8 0 .734926 0.89NS
D i s e a s e 1 1.445080 1.75NS
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A p p e n d ix  B - T a b l e  2 . - -  ( c o n t i n u e d )
Sourc e  o f  Degree 
v a r i a t i o n  o f  
by v a r i a b l e  f reedom Mean sq u a re F
R2
(C.V.
Seed cane 1 1.428564 1.73NS
D i s e a s e  x Seed cane 1 0.388107 0.47NS
Whole x D i s e a s e 2 0.57803 0.70NS
Whole x Seed cane 2 2 .81584 3 .4 1*
Whole x D i s e a s e  x 
Seed cane 2 0 .2 6424 0.32NS
E r r o r 22 0 .82576
Tons o f  c a n e / h a
0 . 4 9
( 1 5 .7 )
T o ta l 45
Rep 4 44 .37 0.29NS
Whole 2 52,02 0.34NS
Rep x Whole 8 100.97 0.66NS
D i s e a s e 1 908 .76 5 .94*
Seed cane 1 67 .32 0.44NS
Whole x Seed cane 1 524 .76 3 .4 3*
Whole x D i s e a s e 2 136 .16 0.89NS
D i s e a s e  x Seed cane 2 105 .56 0.69NS
Whole x D i s e a s e  x 
Seed cane 2 64 .26 0.42NS
E r r o r 22 152 .9 9
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A p p e n d ix  B - T a b l e  2 . - - ( c o n t i n u e d )
S ource  o f  
v a r i a t i o n  
by v a r i a b l e
Degree
o f
freedom Mean sq u a re F
R2
(C.V.)
% I n t e r n o d e s  bored
0 .7 5
( 5 5 .3 )
T o ta l 45
Rep 4 42 .190 1.42
Whole 2 537 .175 18 .08
Rep x Whole 8 4 1 .5 9 5 1 .40
D i s e a s e 1 37 .436 1 .26
Seed cane 1 67.741 2 .2 8
Whole x Seed cane 1 28.522 0 .9 6
Whole x D i s e a s e 2 2 .080 0 .0 7
D i s e a s e  x Seed cane 2 13.370 0 . 4 5
Whole x D i s e a s e  x 
Seed cane 2 5.345 0 . 1 8
E r r o r 22 29.711
*P < 0 .0 5
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Appendix B-Table  3 . — A n a l y s i s  o f  v a r i a n c e  t a b l e  by t h e  v a r i a b l e s  
q u a n t i f i e d  d u r i n g  p l a n t  cane  crop  s e a s o n .
Source






T o ta l  buds p l a n t e d
0 . 8 8
( 4 . 3 )
T o ta l 59 11 ,5 8 9 ,6 5 9 1 .16
Rep 11 7 8 7 ,9 9 6 ,8 9 0 .0 78 .87**
T re a tm e n t 4 9 , 9 9 1 , 0 8 5 . 2
E r r o r 44
V i a b le  buds
0.51
( 4 . 4 )
T o ta l 59
Rep 11 7 , 6 4 1 , 3 0 7 . 6 1.02
T r e a tm e n t 4 6 5 ,1 0 0 ,9 4 4 8 . 6 9
E r r o r 44 7 , 4 9 1 , 4 7 8 . 0 0
% Ge rm ina t i on
0 . 3 5
( 2 3 .7 )
T o ta l 59
Rep 11 64.1 0 .5 2
T r e a tm e n t 4 56 7 .9 4 .6 1 * *
E r r o r 44 123.2
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A p p e n d ix  B - T a b l e  3 . - - ( c o n t i n u e d )
Degrees  o f  





R o t t e d  i n t e r n o d e s
0.41
(4 4 .2 )
T o ta l 59
Rep 11 41 8 .6 0 .8 0
T r e a tm e n t 4 2 , 8 9 3 . 8 5 .53**
E r r o r 44 523 .29
M i l l a b l e  S t a l k  No.
T o ta l 58
Rep 5 135 ,7 9 9 ,8 5 0
Whole 1 1 ,2 8 1 ,3 1 8 ,4 0 0 21 .89**
Rep x Whole 5 5 8 ,5 3 4 ,4 1 6
Spl i t 4 9 5 ,9 0 5 ,4 5 4 1 .20
Whole x S p l i t 4 156 ,6 4 5 ,5 8 0 1 .96
E r r o r 39 7 9 , 9 2 1 , 2 1 2 . 3
% I n t e r n o d e s  bored
0.91
(2 3 .3 )
T o ta l 58 196 .48 2 .6 7 *
Rep 5 2 0 , 8 8 0 .5 9 283 .75**
Whole 1 73 .59
Rep x Whole 5 130 .48 2 .46
S p l i t 4 103 .43 1 .9 5
A p p e n d ix  B - T a b l e  3 . - - ( c o n t i n u e d )
9 5
Source






Whole x S p l i t 4 103 .43 1 .95
E r r o r 39 53 .04
Cane tonnage
0 .6 9
( 1 5 .2 )
T o ta l 58
Rep 5 202.51 1 .40
Whole 1 1 0 ,6 3 7 .5 6 73 .54**
Rep x Whole 5 144.65
S p l i t 4 8 7 .9 8 0 .5 4
Whole x S p l i t 4 330 .73 2 .03
E r r o r 39 162.92
S uga r  Y ie ld
0 .5 2
( 2 1 .8 )
T o ta l 58
Rep 5 2 .20 1 .07
Whole 1 2 .7 8 1 .35
Rep x Whole 5 1 .03 0 .5 0
S p l i  t 4 2 .92 1 .42
Whole x S p l i t 4 1 .30 0 .6 3
E r r o r 39 2 .0 6
*P < 0 . 0 5 ;  **P < 0 . 0 1 .
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Appendix B-Table  4 . - - A n a l y s i s  o f  v a r i a n c e  t a b l e  by t h e  v a r i a b l e s  
q u a n t i f i e d  d u r i n g  1 s t  s t u b b l e  c ro p  s e a s o n .
Degrees  o f  
Source  freedom
Mean
S qua res F
T i l l e r s / h a  ( S p r i n g )
T o t a l 58
Rep 5 3 8 ,0 4 5 ,3 4 5 1 .1 8
Whole 1 20 2 ,8 0 1 ,0 0 4 6 .2 9 *
Rep x Whole 5 3 2 ,0 0 8 ,9 4 4
S p l i t 4 3 97 ,3 7 9 ,3 2 0 5 .09*
Whole x S p l i t 4 2 4 1 ,2 3 8 ,1 4 0 3 .0 9 *
E r r o r 39 7 8 , 0 7 0 , 5 9 3 . 7
M i l l a b l e  S t a l k s / h a
T o ta l 58
Rep 5 2 1 3 ,3 3 3 ,2 3 0 1 .8 8
Whole 1 4 4 ,2 5 5 ,2 9 7 0 . 3 9
Rep x Whole 5 1 1 3 ,2 7 5 ,1 2 0
S p l i t 4 3 3 3 ,5 1 1 ,4 7 0 2 .3 9
Whole x S p l i t 4 3 9 ,0 7 2 ,4 7 4 0 . 2 8





( 2 4 .3 )
0 .3 7
(1 3 .7 )
0.41
( 1 7 .5 )
9 7
A p p e n d ix  B - T a b l e  4 . - - ( c o n t i n u e d )
Source






T o ta l 58
Rep 5 197.2 0 .8 4
Whole 1 33 8 .8 1 .44
Rep x Whole 5 235 .6
S p l i  t 4 371 .87 2 .2 8
Whole x S p l i t 4 117 .43 0 . 7 2
E r r o r 39 163.1






T o t a l 59
Rep 5 2 .76 1 .15
Whole 1 1 .5 8 0 .6 6
Rep x Whole 5 2 .4 0
S p l i t 4 4 . 0 5 2 .7 0
Whole x S p l i t 4 1 .1 4 0 .7 6
E r r o r 40 1 ,5
*P < 0 . 0 5 ;  **P < 0 . 0 1 .
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